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ABSTRACT 


These grant activities have emphasized the development 
of applications of remote -sensing data to a wide range of 
issues in Alaska which relate to the shortage of raw materials, 
energy exploration and development, and social problems such 
as the settlement of the land claims of Alaskan Natives. We 
have introduced a growing cross-section of public and private 
agencies in Alaska to the use of remote- sensing data, both 
satellite and aircraft. We have engaged in cooperative pro- 
jects which involved the performance of operational activities, 
and we have provided assistance for data processing, enhance- 
ment and interpretation using facilities at the Geophysical 
Institute. Our goal is not merely to provide a pure service 
to the users, but to help state, regional and local agencies 
develop their own capabilities to use remote -sensing technol- 
ogy. Specifically, we expect in the future to focus more 
efforts in generating awareness by state agencies of remote 
sensing by seeking participation from legislative and execu- 
tive branches, by providing training courses tailored to the 
needs of state personnel, and improving communication and 
coordination between users with related needs for resource 
information. 


INTRODUCTION 


There is a continuing need especially in Alaska for 
detailed information in areas related to natural resources 
for policy formation and program development by agencies of 
federal, state, and regional governments. Decisions relating 
to the management of ''public interest" lands outlined in the 
Alaska Native Claims Settlement Act, the so-called "D-2 
lands" will influence the course of economic and social 
development and the life style in Alaska for centuries to 
come. Such decisions require information which is based 
upon data greater in quantity, greater in quality of detail, 
and more frequently collected than ever before. This array, 
detail and frequency of data collection required to manage 
natural resources and to implement and maintain the resulting 
programs is conducive to the use of remote- sensing techniques. 
By means of remote sensing, methods of gathering, processing, 
interpreting, and evaluating data frequently are more cost 
effective than more conventional techniques, or are the 
only feasible way to address the problems associated with 
making intelligent decisions. Problems of huge physical 
scale or intricate technical complexity do not readily yield 
answers from simplistic or shallow procedures. The inven- 
tory and management of natural resources over vast areas are 
attractive applications for remote- sensing data, especially 
where very divergent interests are involved, such as occurs 


in Alaska. This grant seeks to exploit these opportunities 
for beneficial uses of satellite and aircraft sensor tech* 
no logy. 

Petroleum exploration and development offshore and on- 
shore have a profound effect upon the adjacent land and its 
people. This is especially true for the confrontation in 
Alaska between the extractive industries and the tiny socio- 
economic structure of native villages in areas facing imminent 
development. Remote sensing of the environment is a tool to 
help manage and control this development in a timely fashion 
so that divergent interests can fit reasonably well with 
those values which best serve the indigeneous people, the 
nation, the land and sea and the total resources of the 
region being impacted. 

The Coastal Zone Management Act,, the Alaska Statehood 
Act, the Alaska Native Claims Settlement Act, the National 
Environmental Policy Act, and the Federal Water Pollution 
Control Act Amendments are examples of legislation on the 
federal level which are generating increasing demands for 
information relating to natural resources. Some vital state, 
interests involve future oil and gas lease sales being 
planned for the Outer Continental Shelf (OCS) by the federal 
government CBLM) or by the state in state-owned offshore 
waters, or a joint effort by both the federal and state 
governments. These lease areas include the Lower Cook 
Inlet I (Oct. 1977), Beaufort Sea (Dec. 1979), Northwest 


Gulf of Alaska (June 1980), Kodiak (Oct. 1980), Lower Cook 
Inlet II (May 1981), and Bering Sea-Norton Sound (Dec. 1981). 

The environmental issues involved with these proposed 
sale areas are complicated by conflicting interests. On one 
side the federal interests generally favor early dates for 
lease sales in the order of most promising potential for 
petroleum discoveries. On the other side the State of 
Alaska prefers a reordering of sale areas which takes into 
account the ability of onshore communities to adequately 
plan supporting facilities for exploration and development 
activities. The State also prefers a lease schedule which 
is considerably lengthened into the 1980 *s to allow commun- 
ities additional time to obtain information and plan for the 
onshore impacts. 

The need for a rational basis for both the ordering and 
the timing of the OCS lease sales should generate opportun- 
ities in the coming years to apply remote- sensing techniques 
to support State interests in some of the onshore areas to 
minimize the impacts and to draw upon the possible benefits 
of OCS leasing activities. The revised schedule for lease 
sales which will be strongly backed by the State of Alaska 
will be only one aspect of the overall state position. 
Consideration will also be given to stipulations in the 
announcement of lease sales that long-range analyses shall 
document the reasons that the sale will minimize social 
impacts on the public. 
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Oil and gas resources are vital to the nation and 
valuable to the State, and they will be developed. Fish- 
eries resources are equally vital and are needed to feed 
people in Alaska and throughout the countries of the Pacific 
rim. Most of Alaska's prime timber resources are concen- 
trated in coastal forests and are required for expanding 
urban developments. Prudent management of coastal resources 
involves the siting and timing of production activities to 
utilize these resources without undue impact upon resources 
which compete for stability in the same ecosystem space. 
Decisions will have to be made by appropriate agencies to 
locate oil and gas facilities away from critical habitat- and 
to consolidate transportation routes into common corridors. 
These decisions will not be restricted only to state and 
federal entities, but will require that the state, federal, 
regional and local agencies work together to find common 
solutions rather than fragmented and conflicting approaches. 
As Alaska, both in the state and federal domain, gears up to 
meet the energy- related issues facing the nation there will 
be a growing role for efforts which adapt state-of-the-art 
tools to solving existing problems. 
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SUMMARY OF ACTIVITIES 


There is a need for increased awareness by the user* 
agencies of the current technical capabilities of satellite 
remote* sensing, the various ways of applying this technology, 
and how the agency can train their own people to use the new 
technology. Well*established communication links between 
the University and the users is the key to effective utili* 
zation of remote sensing by a wide sector of public and 
private organizations. Each user should be aware of other 
uses of satellite technology to be able to benefit from the 
successes and failures of similar efforts elsewhere. 

After years of minimal responsibility for management of 
the natural resources in Alaska, there is a growing oppor* 
tunity for State involvement in programs designed to protect, 
manage, and develop natural resources. Decisions that must 
be made as the State exercises its new prerogatives of more 
self*determination require access to large amounts of data 
which describe existing patterns of the distribution of 
natural resources. Such data are also needed to define 
models which can serve a predictive role to assist in the 
formulation of alternative policies designed to protect, 
manage and develop these resources. 

The recent need for resource information on the State 
level of government is also supported by a growing number of 
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federal programs that require State planning and regulation 
of various environmental aspects. Concurrent with this 
rapid acceleration in the demand for more resource data, 
there also has. been rapid developments in the field of 
technology, such as remote sensing, which can aid the ac* 
quisition and processing of data pertaining to natural 
resources. 

The use of natural resource data, including remote* 
sensing techniques, is not exactly new in the State arena. 

The Alaska Department of Highways has used these techniques 
as aids in siting and constructing roads based upon data 
relating to topography, load-bearing capability and stability 
of soils, engineering geology, and existing land uses. 
Managers in other agencies concerned with environmental 
conservation, land resources, fish and wildlife have also 
used data extensively for their decision-making processes 
and operational activities. A manager of natural resources 
is faced with the problem of allocating a whole range of 
ecosystems values of land, water, and air; both surface and 
subsurface, existing and potential. He must do so in an 
efficient manner within the ecological limits of the region 
and commensurate with the perceived needs of society. His 
basic problem is to convert masses of data into information 
that can be used to make good decisions. However, it is the 
gaps that exist between the data that these managers need 


and the data that they have available to them that provide a 
driving mechanism for the activities related to this grant. 

The importance of an adequate base of data on natural 
resources probably cannot be overstated. However, it would 
be a vast oversimplification to imply that a good data base 
will produce a good management decision, or that an inade* 
quate data base will preclude good decisions. Theie are far 
too many other factors involved in the policy le^el and 
program implementation level to assign credit or blame to 
the adequacy of the supporting data base. At the same time, 
the availability of accurate, timely and relevant data 
describing natural resources contributes materially to 
better decisions in relating to the technical aspects of the 
resource problem being addressed. 

Interestingly, the greatest need within an operational 
or mission-oriented agency for detailed data occurs primarily 
at the lower levels of implementation. The manager who 
determines the allowable uses and minimum sizes for parcels 
of land requires more specific and larger amounts of data 
than does the planner who establishes the broad goals of a 
land-use plan. Since remote sensing is especially applicable 
to activities that require large amounts of detailed data, 
our work has emphasized an effective liaison with many 
mission-oriented agencies at the operational level. A con- 
sistent, interactive channel of communication is essential 
to recognize the opportunities to apply satellite technology 
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to agency problems. Such communication implies that we 
remain cognizant of the changing needs of agency activities 
as well as agency officials remaining aware of the changing 
technology. The needs for information differ at the policy 
and program implementation levels, and we must take parti* 
cular care to meet these differing needs In appropriate 
ways. 

The University's role as a functional base for the 
applications of remote -sensing technology to all users of 
Alaskan data has become well known and highly respected. We 
continued efforts to expand the utilization of satellite 
technology that is appropriate to problems in the management 
of Alaskan resources. We seek involvement in cooperative 
projects which promise beneficial applications of remote- 
sensing technology, particularly satellite sensing, to 
agencies with operational problems to solve. Emphasis was 
given to those projects which had a good likelihood for 
significant decisions being made which were based upon the 
results of the activities supported by this grant. 

There remains a need for a catalyst to speed up the 
interactic that presently is occurring. Various users of 
remote- sensing data have different goals and use different 
techniques and terminologies. Seldom do two agencies have 
identical problems and therefore seldom are there identical, 
perhaps not even similar, solutions. In working in the 
varied extremes that prevail in Alaska, we find there is one 
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continuum o£ environment problems which differ vastly* 

There never will be found an ideal, universal technique for 
applying remote sensing, or any other technology, to the on* 
going problems of mission-oriented agencies. We avoid the 
tendency to pour everyone into the same mold and try to deal 
with individual problems and goals with t>^ilored techniques 
without becoming fragmented in the process. 

While most of our efforts were oriented toward specific 
projects, performing an operational project successfully 
requires supporting facilities and capabilities. Included 
in our activities was a general oucreach effort which served 
to alert us when opportunities for new applications occurred, 
a data library and laboratory to generate the basic products 
that are required, and processing facilities to manipulate 
the data into suitable forms for analysis, interpretation 
and application. 

Coordination and Information Exchange 

We have maintained a statewide liaison with operational 
agencies of government and industry to maximise a sharing of 
appropriate levels of information. We enjoy a substantial 
base of goodwill and rapport with various user groups in- 
volved with environmental and resource management problems. 

We are generally recognized as the best source in Alaska for 
information on and assistance i«ith remote- sensing technology 
and for suitable data products. Appendix H lists some of 


9 


*' .tum ikftfjasiwt 


the note significant agency contacts which have developed 
from the activities of this grant. 

Many agencies are using our capabilities to a growing 
extent. The utility of these applications is borne cut by 
the many user-agencies which have ho ce a major share of the 
cost of their data applications. Refer to Appendix K for 
a breakdown of other fund sources than this grant. When 
appropriate circumstances prevail* this grant is used to 
support the demonstration component of cooperative projects 
with user-agencies* Such pump-priming opposes the resistance 
to pe* form what can appear to be research or feas .bility 
functions during the course of operational activities. 

Data Library 

An Important service to the community of users within 
Alaska is the publishing of information catalogs and listings 
of availst:,e Landsat and aircraft imagery. While most data 
are available from national data banks, we archive the 
Alaskan data with low cloud-cover which are most relevant to 
Alaskan needs. Because of the huge geographical extent of 
the State of Alaska and delayed response times inherent in 
the national system of data distribution, it is impractical 
to rely on data searches conducted by others. Users have an 
immediate need to know what data are available when gathering 
information for problem-solving. Part of our coordination 
effort includes the distribution of catalogs which meets the 
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user's need for browsing among available data or searching 
for some specific regional coverage. Our current data 
catalog appears in appendix D. As the body of locally 
stored data grows, maintaining an up-to-date bibliography of 
the total Alaska library will remain an important part of 
our activities. 

The flow of no.i- Institute visitors to our library 
facility for satellite and aircraft images and digital tapes 
has gradually increased over the past several years to an 
average of 80 per month. These visitors came to examine and 
select data products and to order reproductions which cost 
an average of $3,500 per month from national data centers. 
Other orders for data that are urgently needed or specially 
enhanced for specific applications are handled by our own 
photo lab on a job-order, cost-reimbursable basis. Addition- 
ally, these visitors engage the photographic display and 
enhancement facilities which are co- located with the data 
archives in Room SOI of the Elvey Building. 

A number of visitors from outside Alaska have used our 
data archives before going into the bush to perform summer 
field work. Their usual comment is one of surprise and 
appreciation for such a complete and useful library of 
remote-sensing imagery of Alaska. A day or two spent with 
our browse files usually saves them countless hours of 
searching for appropriate data using other means, plus a 
saving of many man-hours and logistics costs while in the 
field. 
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The activities of this grant over the past several 
years have shifted somewhat from training and consultation 
to participation in demonstration projects which require 
extensive analysis and interpretation of many forms of data. 
The activities of outside visitors and our own project 
requirements continue to justify the move made last year to 
a new and larger location on the fifth floor of the Elvey 
Building. The flow of data products from Landsat and NOAA 
satellites and from aircraft occupies eighteen file cabinets 
and twenty feet of shelves. 

The operation of the Landsat library frequently involves 
consulting services of at least four types: 

(1) Assisting the user in selecting the data which 
have the greatest potential of satisfying his 
needs. 

(2) Assisting the user in preparing orders for stan- 
dard data products from the EROS Data Center or 
other national data centers. This is particularly 
appropriate when the need for data is not immediate 
and standard data products are satisfactory for 
this purpose. 

C3) Assisting the user in preparing a local work order 
for custom data products (images enhanced for the 
purpose of the investigation, density- sliced 
images, etc.). 

(4) Advising the user on data analyses and data 

interpretation facilities available either locally 
or at laboratories outside Alaska. 

The Landsat data library, browse file, and associated 
consulting services and facilities remain an essential 
activity to provide applications assistance to all data 
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users in Alaska. Part of these activities were supported by 

c 

a contract with the U. S. Department of the Interior, EROS 

Program Office, for a librarian. The amount of data products 

ordered through our library continues to increase by 2 SI to 
A 

SOI per year and is indicative of the interest and practical 
value being placed on remote- sensing data by Alaskan users. 
Further evidence of a healthy, self -generating flow of 

V 

applications is that we recorded around 80 'Valk-in" visitors 
per month. A breakdown of these visitors appears in Appendix I. 
That there is a growing community of somewhat self-sufficient 

\ 

data-users which has resulted from our efforts over the 
years to find new applications for remotely sensed data. 

Data Processing Services 

An essential aid to new users of remote sensing has 
been the services of the centralized facilities for pro- 
cessing remote- sensing data at the University. It would be 
wasteful were each user agency to establish laboratory 
facilities and technical personnel to perform its own 
analysis and interpretation. A continuing activity of the 
University was the processing of remote- sensing data either 
photographically or digitally to the specifications of the 
user agencies. These activities were performed on our 
facilities on a job-order basis parallel to the applied 
research already under way. In most instances, the user 
agency is expected to bear the costs of such direct services. 
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but, for cases with above average expectation for beneficial 
decisions, funds from this grant were occasionally used to 
support data*processing services. We seek to minimize this 
kind of use of grant funds to encourage users to pay their 
fair share of costs and to learn to budget for similar work 
in the future. 

A variety of processing services for the data is equally 
important as the timely access to specific data. The user 
needs to receive the data in a format best suited to his 
particular application, rather than **make do" with those 
standard data products that are available in due course of 
time. Data processing has been supported by the grant to 
support the goals of those cooperative projects which other- 
wise qualify for grant support. 

Our experience and the published work of others has 
shown that the more substantial applications involve not 
only conventional photo interpretation but increasingly use 
computer-aided digital techniques of analysis and interpre- 
tation. Some of our users are tending to move from visual 
photo interpretation into the application of digital inter- 
pretation techniques. 

Applying digital techniques with our present facilities 
is uneconomic except for small target areas because of two 
factors. One is that the original design concept of our 
digital color-display unit was intended to serve only limited 
test-areas associated with the early ERTS-1 feasibility 


investigations. The other factor is the limited amount of 
numerical processing that can be performed economically with 
the University Computer Network, which is based upon the 
Honeywell 66/40. The data storage and central processing 
unit (CPU) is adequate for digital image processing, but 
computer charges are economic in the time*share or batch 
modes only. To adequately serve the needs of our community 
of data users we should have a greater capability to process 
digital Landsat data. Frequently, projects require moder- 
ately extensive, computer-aided analysis techniques which 
are beyond the capability of our in-house services. 

Procurement of computer services from outside Alaska is 
an interim solution until we can develop a local capability 
to perform clustering and maximum- likelihood algorithms on a 
scale suited to users of regional analyses. The awkwardness 
of interaction and communications with very distant service 
firms regarding complex data- handling and processing decisions 
greatly extends the time and cost of a given project. In 
some instances it can mean the untimely end to an opportunity 
that otherwise deserved our involvement, which is counter- 
productive to the objective of this grant. 

It is very unfortunate that we have not been able to 
add the hardware and software required to do the kinds of 
work required by Alaska's users of remote- sensing data. Not 
having the facilities at hand to perform digital analyses is 
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a severe handicap which we must continue to accept while we 
seek support to upgrade our basic capabilities. This handi* 
cap seriously Impedes our participation in demonstration 
projects which should be designed to represent (when appro- 
priate) the state-of-the-art techniques of satellite remote- 
sensing. Cooperative projects of a demonstration nature 
become tougher and more awkward under the constraints of few 
capabilities for locally processing digital data and under 
the guidelines of this grant which is devoted to applications 
rather than development of facilities. 

One of the greatest hindrances in generating truly 
effective demonstration-projects with an operational impact 
within the user organization is the lack of timeliness in 
completing the necessary data analysis. Most mission- 
oriented agencies require prompt answers at the implementation 
level. It may not b£ the preferred mode but many times an 
urgent need is perceived so far downstream in a fixed se- 
quence of events that thorough, systematic planning by the 
agency is impossible. In such instances, the agency typically 
will approach us in hopes that some last-minute miracle from 
space-age technology may save the day. If digital analysis 
of satellite data happens to be the obvious method to 
achieve a given goal within limited time constraints, we 
find that obtaining data- processing services "outside" 
entails a delay that is intolerable to the user. Such 
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inability to respond with an experimental technology (Landsat) 
to meet the time constraints of operational applications is 
a fault of the mechanism for the delivery of technological 
benefits, not the technology itself. To an extent we contri- 
bute to the ineffectiveness of this transfer process by our 
lack of capability to process digital data. We will seek to 
partially remedy this defect next year and to supplement 
this effort with perseverence and Ingenuity to achieve a 
measure of in-house analysis of digital Landsat data. 
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TRAINING AND WORKSHOPS 


The workshops that we participated in this year have 
emphasized specific applications tailored to the interests 
of the host agency rather than basic principles of remote 
sensing. There probably is a need for training in basic 
principles for workers who have had little or no exposure to 
remote sensing* but recently we have not tried to address 
this more basic type of training because we have limited 
resources, and more goal- oriented results are produced from 
specialized workshops than from generalized training. We 
have welcomed agencies that sought our help with training 
and provided indoctrination of individuals from agencies and 
formally structured workshops designed to meet specific 
operational needs of the agency. 

NASA Active Microwave Users Workshop. Houstonj Texas 

We were invited to participate as part of the panel on 
applications during this three-day workshop. The workshop 
was designed for the community of non-radar experts and 
sought to define potential applications for data from syn- 
thetic aperture radar and to recommend to NASA the specifi- 
cations which a space- borne SAR mission should have to be of 
maximum benefit. In addition to identifying key applications 
in resource management which have high probability of payoff 
applications, the panel emphasized that to be widely 
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acceptable for analysis and interpretation, the SAR data 
would have to be available in timely fashion in digital CCT 
form, geometrically corrected and distort ion* free so that it 
could be overlaid onto digital Landsat MSS data and processed 
with computer techniques. 

U. S. Forest Service. Forestry Applications Program Workshop. 
Houston. Texas 

By invitation we attended a two*day forestry applications 
workshop along with two representatives from Region 10 's 
Forestry Science Laboratory in Juneau and a representative 
from Regions 1, 2 and 4. The purpose of the workshop was to 
examine high- altitude, color- infrared aerial photography and 
demonstrate its advantages and disadvantages as part of a 
nationwide, Ten Ecosystems Study planned by the Forest Service. 
In large part, the workshop was intended to supplement the 
experience of the Alaska Region personnel in working with 
new types of aerial photography. One of the sites of the 
Ten Ecosystem Study will be in Alaska and will utilise 
Landsat and high- altitude aerial photography as prime data 
sources. The study will include one site in the proposed 
Porcupine National Forest in Alaska. Assistance from the 
Region 10 personnel would be required for the interpretation 
of the Alaskan RB-S7 photography, although the major part of 
the work would be performed by personnel associated with the 
Forestry Applications Program at Houston. The RB-57 photos 
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were reviewed and reconmendations nade for type identifi- 
cation and separation, and minimum mapping units in certain 
critical areas which have been subject to repeated wildfires 
and which exhibit varying stages of vegetative rehabilitation. 

Alaska Surveying and Mapping Convention. Remote Sensing 
Workshop. Anchorage 

A three-day workshop on basic principles of photographic 
interpretation of remotely sensed data was presented by the 
staff of the EROS Data Center. Our participation extended 
throughout the course of the workshop, but mainly centered 
on aspects of data interpretation that were peculiar to the 
Alaskan environment. On the third day, four Institute staff 
members presented reviews of nine specific Alaskan projects 
which used modern remote- sensing techniques in operational 
applications. Approximately 80 persons attended the workshop, 
with most of them from the Bureau of Land Management. BLM 
is planning a major remote- sensing project next year in 
Alaska to prepare resource inventories of a wildland area. 

U. S. Forest Service Open House Display of RB-57 Photography. 
Fairbanks 

At the request of the Fore t Service, we prepared a 
demonstration and display of the RB-S7 aerial photography 
obtained last summer in the proposed Porcupine National 


Forest. The purpose of the open house was to introduce many 
agency personnel in the Fairbanks area with the availability 
and potential usefulness of high-altitude color- infrared 
photography. Display equipment available to the visitors 
included standard and projection stereoscopes and a zoom 
stereoscope viewing station. About twenty persons attended 
the open house. 

U. S. Forest Service-Bristol Bay Native Association Workshop. 
Dillingham 

This workshop was designed at the request of the Bristol 
Bay Native Association to survey the potential timber industry 
in their region of Southwest Alaska. Topics covered included 
timber survey techniques, harvesting and sawmill operation, 
and economic and marketing factors associated with lumber 
production. Participants included three Forest Service 
personnel, two from the State of Alaska, and one each from 
the Federal-State Land Use Planning Commission and the 
Geophysical Institute. Nine persons from the Native villages 
and regional corporations in the Bristol Bay area attended 
the workshop. The details of the workshop appear in Appen- 
dix C. 

National Petroleum Reserve Workshop. Fairbanks 

A three-day workshop was held at the Geophysical Institute 
for field personnel from the U.S. Geological Survey, Bureau 
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of Land Management and the Fish and Wildlife Service. The 
goal of the training exercise was to prepare workers from 
various disciplines for a ground data collection effort in 
the National Petroleum Reserve in Alaska (NPRA). The project 
was based on a classification of digital Landsat data for 
cover type analysis of the reserve - 23 million acres in 
size. 

The workshop involved an introduction to Landsat data, 
and proceeded through the detailed aspects and problems of 
digital computer «*nalysis. Preliminary products from ten 
Landsat scenes were used as examples to illustrate digital 
techniques for analyzing Landsat data. Special attention 
was given to problems of signature extension through different 
geographic regions, the effect of aspect on signature vari- 
ations, combinations of spectral classes to describe a cover 
type and errors of omission and commission. Approximately 
IS people attended the workshop. After the workshop, the 
crew departed from Fairbanks for a 6- week ground data 
collection effort on the North Slope. 
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ALASKAN NEEDS FOR RESOURCE INFORMATION 


The activities supported by this grant are purposely 
intended to emphasize cooperative projects which will include 
specific decisions and actions taken that are attributable 
to the information generated by the project. Such a policy 
reflects the constraints of the existing national climate 
which favors relevance in research at the expense of basic 
knowledge. We are discovering these criteria are not well* 
tailored to Alaskan needs. Stated simply, land-use planning 
and resource surveys in general are critically important to 
Alaska; yet, they seldom generate the desired operational 
activity which is the hallmark of relevance. It may appear 
that resource surveys come and go without end and seem to 
disappear into map cases and file cabinets for obscure 
purposes, if any use is made of them at all. Events in 
Alaska testify to the opposite condition--decisions that 
eventually will be based in part upon resource surveys will 
inevitably fix the mold of Alaska's future. Further, this 
mold-making process is underway at this time without adequate 
knowledge of the variety, scope, and detail of the resources 
being managed. The decision process is highly controversial 
and will remain an active topic for years to come in all 
segments of public «nd private life in Alaska. 

Owing to the many social and political ramifications, 
as well as built-in provisions of existing statutes such as 


the Native Claims Act and the Statehood Act, the timetable 
for such decisions regarding who will do what, where, and 
when in Alaska covers a period of many years. Such con* 
straints mitigate against results that have immediate payoff 
and that can demonstrate practical relevance. In these 
instances the trade-off is very large in seeking short-term 
benefits from remote sensing at the expense of long-term 
benefits to the State. The course of many issues now being 
shaped in Alaska will be measured in terms of events over the 
next 100 or 200 years. It is unfortunate that satellite 
technology will play a smaller role in shaping major Alaskan 
events than the technology deserves. 




COOPERATIVE PROJECTS 


Whether a potential project can qualify for activities 
supported in part by this grant is contingent upon our 
ability to perceive the basic goals of the agency and to 
recommend an approach which would effectively utilize the 
tools of remote sensing. These concerns can be focused on 
several issues: 

* User needs in terms of awareness and ability 
to use new forms of data 

Data availability in terms of timeliness and 
cost effectiveness 

Availability of facilities for processing and 
interpreting the data 

User readiness to take appropriate action based 
upon the information obtained from the data 

Where possible, we have tried to prepare alternative 
strategies when interacting with agencies in the definition 
stage of a potential cooperative project. Flexibility which 
results from this kind of an open-end approach is more 
conducive to projects which are user-driven in contrast to 
an approach which tries to match technological solutions 
with operational problems. Summaries of projects with 
significant progress this year follow. 


Bureau of Land Management Fire Suppression 

The Bureau of Land Management (BLM) is responsible for 
suppressing wildfires on all federal lands and on state, 
private and military lands by agreement with land owners. 

Wildfires had a severe impact on the rural areas of 
Alaska in the summer of 1977. More than 600 major fires in 
July and August burned more than 2 million acres of land, 
and 42 fires together accounted for 99.6 percent of the acre- 
age that was burned. BLM spent more than $22 million this 
summer in fire control activities in Alaska. In at least 
one instance the application of Landsat data played a key 
role in BLM's fire- suppress ion efforts. 

Not all wildfires are opposed by fire fighters, and 
this is especially true when, such as occurred this summer, 
many more fires are active than could possibly be manned 
simultaneously. BLM normally will fight a fire if it threatens 
life, property, or a resource of recognized value. BLM is 
developing procedures to determine when a wildfire can be 
allowed to burn with a beneficial result. Firefighters now 
work closely with resource managers to evaluate the effort 
that should be made to combat a fire. Three methods of 
fire suppression are commonly used, and which method is 
selected for a given fire depends upon many variable factors. 
Tanker trucks, retardant bombers, helicopter attack crews 
(helitack) and smoke jumpers may be used singly or in com- 
bination depending upon the location and size of a fire and 
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the natural factors such as fire- fuel ratios, moisture 
content, slopes and elevation of surrounding terrain, 
direction and speed of the wind, and availability of water 
bodies serving as fire breaks and sources of water for 
suppression activities. 

Fire-suppression efforts are increasingly resource- 
oriented so as to provide maximum benefit to the environment. 
A decision whether to let a fire burn or put it out can 
wisely be made only if wildfires are considered part of a 
comprehensive study of existing ecosystems as well as land- 
use plans for an affected area. A key factor how a wildfire 
will affect a particular area may be further complicated by 
land which may fall into a multiple-use category. 

As a result, any plan for fighting wildfires must be 
flexible. It is important to evaluate how important fire 
is or is not to achieve the goals of a land-use plan. In 
some instances long-term stability of the environment can 
be detrimental to wildlife, and fires are one aspect of 
natural disturbances to land. But the size of the fire, its 
type and intensity help to determine whether a fire may be 
beneficial to wildlife. Further, wildfires can have variable 
results depending upon the season of the year, for the impact 
on existing vegetation and the types of revegetation that are 
likely to occur are influenced by seasonal variables. 

Some of the key environmental factors which influence 
decisions relating to wildfire management can be addressed 


effectively by use of satellite remote ~ sensing, and the fire 
season in the summer of 1977 provided a good opportunity to 
apply Landsat data to fire^related problems. 

Perhaps most of the fires in the remote areas of Alaska 
are caused by lightning and are not near settlements or 
important resources. This was the case with the Kugruk 
RiveT fire on the Seward Peninsula, except that our previous 
analysis of Landsat digital data revealed that the area east 
of the Kugruk River comprised prime winter range for Native 
reindeer herders. This study (refer to FY 1976 Annual 
Report) had been a cooperative project between the Geophysical 
Institute, USDA Soil Conservation Service and the NANA 
Corporation, and utilized a computer* aidod classification of 
digital Landsat data coupled with conventional soil survey 
techniques to map vegetative categories of concern for range 
management. On the basis of these existing results, BLM 
decided to confine the fire to the west of the Kugruk River. 
When, in fact, the fire did jump the river between Montana 
Creek and Mina Creek, it was halted by efforts aimed at 
preserving the highly valued range resources. Without 
access to the existing Landsat study, BLM would have been 
unable to justify fighting this fire at that point. Westward 
of Kugruk River the fire eventually burned nearly to the 
coast and covered 270,000 acres. 

The Kugruk River fire was discovered 9 July 1977 when 
it covered only IS acres. Coverage by Landsat of this fire 



activity, of course, was not available until long after the 
fire was declared out (9 Sept. 1977). Even this retrospec- 
tive imagery proved useful to BLM, and they ordered well 
over 100 scenes of this and other fire activity that occurred 
throughout the summer. Many of these prints were made into 
a series of regional mosaics by our staff to provide histor- 
ical documentation of the worst season for wildfires in 
Alaska in 20 years. 

It is evident that there would be immense value in the 
Landsat images if they could have been available to BLM in 
near real-time. Our experience with the emergency request 
for quick- access imagery for sea- ice applications in April 
(see pages 40-44 of this report) showed that even with NASA's 
very best efforts it would have been futile to attempt de- 
livery of Landsat imagery soon enough to have been used 
"under fire" by regional managers and on-site fire fighters 
for operational decisions. The reports on the Kugruk River 
fire from the fire boss on scene forms an interesting corre- 
lation with the coverage provided by Landsat 1 and 2 during 
this period. Excerpts from the reports of fire-fighting 
conditions on the ground are presented below along with the 
appropriate Landsat image: 

July 12, 1977 (Figure 2) 

The base camp was located halfway between Chicago Creek 
and Independence mining camps on the Kugruk River. The 
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A Lamlsat image of a portion of the Seward 
Peninsula 9 days before the ignition of the 
Kugruk River fire. 
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I'hc Kuj;ruk River fire 5 days after ij;nition 
It has grown to approximate!;. 20,000 acres. 
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weather is hot, dry and windy to 25 mph from the east. The 
proposed anchor point for the fire is at the gravel bar on 
the Kugruk River. Fire size is between 20K and 2SK acres. 

At 7 P.M. the fire makes a run toward the base camp and 
continues through the night. Equipment and men have to be 
moved onto the gravel bar to insure safety. There is zero 
visibility, hot, gutting winds to 35 mph from the west 
(during thb night) and the fire size has grown to 35K acres. 

July 18, 1977 (Figure 3) 

Crews shuttled to work on ATV*s to the southwest corner 
and the west s^e of the fire, which is now the active head 
of the fire. The anchor point is established on the south* 
west corner. Fire is still very active at this location and 
is burning in scrub alder. By 11:30 P.M. all visible flame 
is subdued on the entire fireline. Winds have been from the 
west and northwest. Fire size still at 94. 4K acres. 

July 19, 1977 (Figure 4) 

First priority is to hold the southwest corner of the 
line. Crews are hot*spotting and find mop*up very difficult 
and slow due to the dryness and the heavy scrub alder which 
has fire burning in the root systems. At 3:30 P.M. the 
winds are stiff and out of the northeast. Blow-ups and spot 
fires are created, spotting to fifty yards ahead of the main 
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rigure 3. Nine days after ignition, the Kugruk River fire 
had spread to 94,000 acres. It remains active 
on the southwest perimeter. 
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A few hours after this Landsat image on July 19 
19"", the fire erupted out of control again on 
the southwest as a result of a stiff wind. 
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fire body. The southwest section of line is lost at 7 P.M. 
and the crews are sent to the Kugruk River and await the 
helicopter for the return shuttle, arriving at base camp at 
2 A.M. Oust devils are everywhere the entire day. Fire 
consumed another 1,000 acres in the southwest corner and has 
escaped containment at this location. 

July 20, 1977 (No Landsat coverage, but events of 
high interest} 

Crews do not arrive at the fireline until 1:30 P.M. due 
to smoke. A last effort backfire is planned between two 
rocky knolls and the Kugruk River and another lake. The . 
backfire is successful only briefly. Winds are from the 
northeast and are unfavorable, with some ground winds er- 
ratic. Dust devils are abundant throughout the area. Hose 
lays are run uphill from the river on one side and from the 
lake on the other side. ATV's and crews are working between 
these hose lays on the diagonal backfire line. The middle 
portion of the fireline is not complete when the backfire 
fuels are exhausted. There is no more suck created and the 
smoke and prevailing winds take over and blow the fire 
directly back at the fireline. Smoke conditions become very 
bad. All personnel and ATV's are moved to safe areas. Winds 
now steady from the northeast at 20 to 25 mph. The untied 
middle portion of the fr.re blows first and creates a fire 
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tornado that reaches to 1,0C0 feet above the ground. Ground 
winds experienced by this tornado are hurricane force and 
twist brush out by their root systems. Wind estimates are 
from 70 to 80 mph on the ground. The blow-up consumes 4,000 
acres in this bottleneck and is running fast in a southwest 
direction. 3,000 feet of hose is lost. 

July 30. 1977 (Figure S) 

Winds are from the northwest and favorable for the 
north section of the fire. The south side of the fire is 
now smoked- in due to this, and it is difficult to get much 
done around the Imuruk Lake region. Some of the backfire 
line is being hand- burned to clean it up. There are two 
trouble spots along the California Creek side of the back- 
fire that are burning in alders and present mop-up problems. 
Inversion sets in rapidly and the crews get smoked -in on the 
line. North-side trouble spot blows up during the night and 
takes 30 acres across the backfire line. Pumps are brought 
in, but support is very difficult due to the smoke conditions. 
No fresh food for 8 days now. 

August 23. 1977 (Figure 6) 

Shuttled a crew to Asses Ears to cold-trail the fire 
perimeter northward along Magnet Creek. (August 24) : A hot 

spot flared up along the Inmachuk River north of Utica camp, 
across from West Creek. Picked up more hot spots buried in 
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Heavy smoke shows the fire active on both north 
and south boundaries of the Kugruk River fire. 
Six other active fires are also present on this 
Julv 30, 1977 imaee. 
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While not yet declared out, the Kujiruk River fire 
appears to be quiet by August 23, 1977. It had 
burned 270,000 acres. Some 300,000 additional 
acres were burned by six other fires that are 
visible on this image. 


Figure t> 










rocks and burning in peat from Virginia Butte to Imuruk 
Lake. No smokes, all hot spots were buried. 

When the BLM Fire Control Officer viewed these images 
retrospectively, he stated that prompt access to such imagery 
could have saved many thousands of dollars and aided BLM in 
deploying their limited resources much more effectively. 

This appucation of Landsat imagery produced good benefits 
to the using agency, but it also indicates the truly dramatic 
value that quick>look images in Alaska could have. If NASA 
cannot provide direct image* generating equipment at their 
Alaska ground station (similar to that capability at GSFC, 
and in Canada, Brazil, Italy, Iran) it would seem logical 
that other funding sources should be sought from those fed- 
eral and state agencies that would gain unique benefits from 
timely access rather than routine access to Landsat retro- 
spectively. 

Site Selection of Power Line Right-of-Way 

Analysis and interpretation of U-2 high-altitude aerial 
photography near Fairbanks resulted in a change in the location 
of a river crossing of a Golden Valley Electric Association 
(GVEA) power line. A new power line was planned to connect 
a refinery and power-plant complex adjacent to the trans- 
Alaska pipeline with the Fairbanks area power grid. The 
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Alaska Division of Lands (ADL) recommended to GVEA that the 
location of an abandoned telephone- line crossing of the 
Chena River be used for the power line. With the aid of our 
staff and the remote- sensing data archived at the Geophysical 
Institute, the GVEA engineers determined that the recommended 
site entailed four crossings of the Little Chena River which 
has high recreational values and which also impacted private 
property to an undesirable extent. An enlargement of a U-2 
photograph documented an abandoned trail not previously 
recognized by ADL and supported the amended application for 
a new location of the right-of-way. The U-2 analysis also 
was a key factor in negotiations with a private property 
owner to select a location that avoided heavily wooded 
areas. This application of high-altitude photography resolved 
a complex legal and environmental problem to the complete 
satisfaction of GVEA, ADL and the private property owners. 

Mapping Leads in Sea Ice from Winter Landsat Imagery 

Specially acquired imagery from April 6 and 7, 1977, 
proved very useful to the Atlantic Richfield Company during 
their offshore seismic exploration activities last spring. 
Refer to Figures 7 and 8. An ice lead opened in the area of 
the seismic cauips, causing them to abandon their work and to 
deploy the field crew elsewhere. The seismic crews were 
operating slightly shoreward of the large lead in the ice 
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that is visible in the Landsat scene of April 6 (Figure 7). 
There was concern for the physical safety of the camp and 
personnel based upon uncertainty whether the lead might 
splay shoreward and either directly threaten the physical 
safety of the camp or possibly isolate the camp for an 
indefinite period on the offshore ice. The April 7 scene 
(Figure 8) clearly shows that the ice toward the shore is 
largely fast and stable and new leads are being formed 
seaward of the main lead so as to minimize the risks. The 
cost of maintaining the seismic crew on the sea ice is 
$2, 500/hour around the clock, so it is important that the 
crew be deployed in the most effective manner. The seismic 
activities are organized such that the crew can travel 
across the ice almost as fast while taking sounding data as 
they can with the camp fully broken down for an emergency 
move. The Landsat images showed in retrospect that the 
extent and nature of the lead system was such that no undue 
haste was necessary in relocating the crew. It would have 
been possible to redirect the crew away from the area of 
risk in a manner which also gathered valuable data while 
relocating. 

Operations were suspended and the camp was redeployed 
to minimize the degree of risk prior to the arrival of these 
images. In spite of special efforts by NASA to provide 
specially expedited images, ARCO did not realize the hoped-for 
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cost savings and expanded efficiency owing to delayed arrival 
of the images. However, the retrospective value of Landsat 
data was significantly impressive that ARCO planned to 
request special data acquisition and expedited distribution 
be repeated next winter. Low sun-angle imagery in mid- 
November is important because the pattern of rough ice that 
is established early in the winter is recognizable on Landsat 
imagery. The location of the rough ice helps them to avoid 
encounters with ice ridges which severely impede their 
mobile seismic camps. The possibility of impressive cost 
benefits was not fully realized this past winter owing to 
the time necessary to get the satellite image into the ARCO 
Anchorage center after acquisition. However, this experience 
with Landsat was sufficiently favorable to stimulate interest 
in the establishment of quick- turnaround data to support 
offshore exploration activities. 

Sale of Public Lands for Small-Scale Farming 

In 1974 the Alaska Department of Natural Resources 
(DNR) initiated the Delta Land Management Planning Study 
(DLMPS) with participation from several government agencies 
and private individuals. This interagency project was aimed 
at making land management recommendations for a 2.3 million 
acre area southeast of Fairbanks, which was subject to 
imminent and conflicting pressures for industrial, resi- 
dential, agricultural and recreational uses. 


Early in the study the planning team compiled an in- 
ventory of natural resources for the region* and thereby 
recognized the need for the assessment of flood hazards. 

This resulted in a cooperative project (refer to FY 1976 
Annual Report) in 1976 between our staff and the USOA Soil 
conservation Service to use remote-sensing data to map the 
flood hazards caused periodically by wintertime stream 
icings and subsequent overflows. 

This year, DNR is implementing some of the DLMPS man- 
agement recommendations and is preparing to sell the agricul- 
tural rights on 5,500 acres of land that is deemed best suited 
to agricultural uses. This development is in a wilderness 
area and is called the Tanana Loop Agricultural Rights Sale. 
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The parcels range in size from 20 to 300 acres and are 
intended for supplementary or avocational farming rather 
than large-scale grain farming. The layout of the parcels 
and the overall design of the development were substantially 
influenced by our interpretation of high-altitude aerial 
photos for the DLMPS. Furthermore the detailed placement of 
the parcels was impacted by our map of the flood hazards 
apparent on Landsat imagery from stream-icing overflows of 
Jarvis Creek. Such hazardous areas have been precluded from 
development by being designated natural greenbelts. The 
designated tracts for farming will be sold at public action 
exclusively for agricultural purposes in January, 1978. 

Large-Scale Grain Farming 

The Office of the Governor and the Alaska Department of 
Natural Resources are studying the feasibility of a state- 
subsidized, large-scale barley growing enterprize on the 
upper Tanana Valley near Delta Junction. Preliminary 
studies indicate that a major agribusiness should be econo- 
mically and technically viable if existing wilderness land 
is opened for agriculture and the venture receives State 
support for land clearing, assistance in initial capitali- 
zation and marketing for the first ten years. 


Delta land to be offered in summer 
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The Delta Barley Project Is the preliminary plan which 
in part has sprung from recommendations of the Delta Land 
Management Planning Study (see preceeding project description). 
It would entail the establishment of 800 large grain farms 
on a tract of 56,000 acres identified by the DLMPS study as 
best suited to agriculture. Clearing of the land would be 
done by the State at a cost in the neighborhood of $13 million. 
An efficient land-clearing technique is a major factor in 
the economic viability of the Delta Barley Project, and DNR 
has organized clearing experimentation on a 2,000 acre test 
plot. Our staff aided the selection process for determining 
the location of the test plot by the use of Landsat imagery 
in conjunction with soils maps. An important criteria was 
to define the test plot such that the variety of terrain 
conditions typically represent what would be found through- 
out the entire 56,000 acre region. 

Legislative approval for the Delta Barley Project was 
received from the 1977 Legislature, and DNR expects to 
proceed with clearing experiments during the winter of 1977- 
78. 


Other Projects 

Besides the major projects involved with this grant 
during the reporting period, there were a multitude of less 
significant activities which of themselves exhibited good 
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success from the user's point of view. For various reasons 
they do not fall into the category of operational activities 
with resulting important decisions or actions taken. In 
some instances there was only an initial interaction by our 
staff* *a pump'priming effort* -after which the activity 
became chiefly an in-house effort by the user with minimal 
Involvement on our part. Or, they may have had more emphasis 
on generalized planning and broadening of an information 
base with only tenuous likelihood for specific actions. 
Projects of the latter type usually receive no funds from 
this grant but remain valid indicators of the overall value 
of our outreach activities. 

These applications are important in their own right and 
should not be completely discounted. They were very important 
to the user-agency, and as a body they describe the kinds of 
introductory or supplementary assistance that we are called 
upon to provide rather consistently. The following activities 
are not of themselves justifiable results of this grant, but 
they form an important ingredient into the overall success 
in achieving the grant objectives. Without these many 
smaller opportunities to interact and remain Involved in a 
constructive and active fashion, we would not be able to 
participate in the larger, more significant projects that do 
produce the results that are desired. 

The Anchorage District Office of 6LM sought assistance 
in obtaining the best summer Landsat coverage of their 
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region of responsibility in Alaska, which extends from S8*N 
to 64*’N latitude. Their goal was to build a reference file 
of 1:250,000 scale Landsat scenes in false color- infrared 
for use with resource management studies. We suggested a 
total of 44 scenes, 26 of which had already been reconsti- 
tuted into color. BLM ordered a complete set of these 
prints to provide total coverage of that region. 

The Outer Continental Shelf Environmental Impact Program 
(OCSEAP) funded by NOAA/BLM had a requirement for Landsat 
data providing coverage of all the coastal zones of Alaska. 

We maintained standing orders and routinely archived all 
Landsat scenes of coastal areas for use by OCSEAP investi- 
gators. These accessions also expanded the extent of our 
browse file of Landsat scenes for all users, without cost to 
this grant. A related activity was the accession of 1500 
frames of medium and low-altitude aerial photography and 
SLAR imagery acquired by NOAA contractors in support of the 
OCSEAP program. A specific request by one OCSEAP investigator 
sought our help to confirm by Landsat data a possible per- 
sistent gyre east of Kodiak in the Northwest Gulf of Alaska. 
Landsat imagery had an important role last year in document- 
ing a gyre near Prince William Sound, and it was thought 
that a parallel condition might exist in the eastern Gulf. 

In this case, however, either the gyre is non-persistent or 
there is too little sediment transport to use satellite 
remote -sensing as a primary tool to delineate long-term 
patterns of circulation. 
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In August, Woodward* Clyde Consultants asked our assis- 
tance in obtaining copies of existing aerial photography of 
the Prudhoe Bay area to support a study of coastal processes 
and sediment transport along the northwest shore of Prudhoe 
Bay. The purpose of the study was to evaluate the environ- 
mental effects of a 2-mile extension to an existing gravel 
dock which had been built on an emergency basis the proceed- 
ing winter. Prudhoe Bay is bordered offshore to the west by 
a series of barrier islands, the easternmost of which is 
only l.S km from the dock extension. There had been concern 
that altered wave patterns would increase erosion west of 
the dock extension, and that sedimentation of the shallow 
lagoon west of the dock could occur and that the barrier 
islands might experience increased erosion resulting from 
interruption of its sediment source. The study was based 
upon field measurements as well as aerial photography, both 
historic and current. The project concluded that the long- 
shore transport of sediment has been interrupted by the 
dock, the accumulation of sediment trapped against the base 
of the dock is relatively low, the rate of erosion of the 
shoreline west of the dock has been retarded, and the barrier 
islands are not affected by the dock. These conclusions are 
important to the future of the dock and the knowledge of the 
environmental impact of certain aspects of onshore petroleum 
development activities. 
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The Division of Geological and Geophysical Surveys 
(DGGS), Alaska Deparcaent of Natural Resources, for the past 
several years has used Landsat imagery for various tasks 
related to geologic applications. Photogeologists within 
the agency have found the images directly useful for many 
operational activities with only a minimum of interaction 
from our staff. Without even a suggestion or recommendation 
from us, they asked us to build a Landsat mosaic of the 
entire state at a scale of 1:1,000,000. Owing to the size 
c£ the final product, approximately seven feet by eight feet 
(excluding the Aleutian Chain), the mosaic was prepared in 
five s< wtions on a regional basis. The mosaic will also 
match a new USGS geologic map series of Alaska. The work 
was completed in March and went on sale to the general 
public through DGGS offices in Anchorage and Fairbanks. 

Below is a reproduction of agency announcements of the 
availability of the mosaic. 
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In a similar but unrelated activity, the Federal>State 
Land Use Planning Commission acquired over 100 black-and- 
white Landsat scenes at 1:500,000 scale for complete coverage 
of Alaska. In addition, they paid the cost of reconstituting 
into color some 68 Landsat scenes for coverage in color of 
major interest areas. These Landsat products formed a 
general reference file for Anchorage- area users of satellite 
data. 

The NASA U-2 aircraft from Ames Research Center was in 
Alaska briefly in October for an atmospheric sampling mission. 
On a non-interference basis, the aircraft also acquired 
high- altitude color- infrared photography of the coast of the 
Gulf of Alaska plus the pipeline transect from Valdez to 
Delta. Vegetation was totally senescent at this season, so 
the photography had less than normal value than if the 
flights could have been flown in July as requested. Coastal 
processes along the Gulf were of value to OCSEAP investi- 
gators and the pipeline coverage proved useful to document 
construction activities of the pipeline. These photos were 
cataloged and archived in our remote-sensing data library 
for future browse, reference and analysis work. 

This year the Bureau of Land Management, both on the 
national and state levels, began to utilize to a significant 
degree remote- sensing technology to aid in their resource- 
management functions. A major, operational remote- sensing 
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program in Alaska was established in cooperation with NASA's 
Applications Systems Verification Test (ASVT) program at 
Johnson Space Center. The overall objective is to test and 
demonstrate a resource inventory system for wildlands based 
on remotely sensed data and oriented toward the needs of BLM 
State and District Offices. NASA/BLM selected a prime con* 
tractor from industry, ESL, Inc., to perform the work, and 
the Geophysical Institute was selected as a subcontractor to 
perform certain functions. These tasks include generation 
of keys and training aids for photo interpretation of large- 
scale and small-scale photography, vegetative and geologic 
maps from manual interpretation of Landsat images and aerial 
photography, collection of ground data, and assistance in 
the analysis of digital Landsat data and technology transfer 
to BLM personnel in Alaska. 

The study site is a 1.2 million acre region in central 
Alaska located in the general vicinity of the Denali Highway 
roughly extending from Paxson to Cantwell. While no NASA 
grant funds are involved in this project, it is a signifi- 
cant forward step by one of the federal agencies most in- 
volved with management of resources on public lands in 
Alaska, and it follows years of liaison work by our staff 
with Alaska BLM officials. 

The Fairbanks Town and Village Association, a non- 
profit corporation, used a custom-enlarged U-2 photograph of 
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Ft. Yukon in site* selection studies for a small -boat harbor. 
The synoptic view of the islands* meanders of the Yukon 
River, the existing trails and land-use patterns played a 
key role in the site-selection process. The project is 
incomplete pending allocation of funds for construction by 
the Corps of Engineers. 

Assistance was provided to the Water Resources Division, 
U. S. Geological Survey, in determining water depth of 
various lakes on the arctic coastal plain. Estimates of 
depth were prepared by density- si icing techniques on water 
bodies of a digitally enhanced image. The thinner gray 
levels are associated with more shallow lakes. USGS will do 
field work to determine the extent of the correlation bet- 
ween gray levels and water depths. 


CONFERENCES AND MEETINGS ATTENDED 


We have continued our involvement in the Alaska Rural 
Development Council, an organization devoted to statewide 
developmental concerns especially as they affect rural 
regions. The interests of the Council include the long* 
range analysis and development of natural resources, espec* 
ially agriculture, land*use planning and development, and 
the development of rural governmental and industrial entities. 

Meetings this year were attended by various Institute 
staff and were held in Fairbanks, Kotzebue, Anchorage, and 
Fairbanks. Problems addressed at the meetings included 
development plans of Native regional corporations, indus- 
trial development in the interior of Alaska, improvement of 
nutrition and housing improvements in rural villages, develop- 
ment of the reindeer industry, improvement of the management 
of wildlife resources, water resources in the southcentral 
region, land classification and disposal policies of the 
State, agricultural development near Delta and Nenana, 
establishment of national interest C^-2) lands, impact of 
the 200-mile limit for fisheries, and coastal zone manage- 
ment issues. Several of these topics, namely the reindeer 
industry, water resources, land policies and disposal, and 
agricultural development have led us into projects utilizing 
remote sensing. 
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Additional workshops > referenced in the Workshops and 
Training section* attended included the Active Microwave 
Users Workshop* Houston* Texas* August 10>12* 1976; Forestry 
Applications Workshop* Houston* Texas* December 6-9* 1976; 
Alaska Surveying and Mapping Convention* Anchorage* Alaska* 
January 24-2S* 1977; and Bristol Bay Forestry Workshop* 
Dillingham* Alaska* April 9-10, 1977. 

Further technical meetings and conferences attended 
included the following: 

American Society of Photogrammetry, Annual Convention, 
Seattle, Sept. 27 - Oct. 1, 1976. 

OCSEAP Meeting on Bird Investigations* Anchorage* 
October 20-22, 1976. 

OCSEAP Beaufort Sea Symposium, Barrow* Feb. 7-11, 1977. 

11th International Symposium on Remote Sensing of 
Environment, University of Michigan, Ann Arbor, 

April 2S-29, 1977. 

Conference on Machine Processing of Remotely Sensed 
Data, Purdue University, West Lafayette, Indiana* 

June 21-23, 1977. 

Landsat in Alaska, Remote Sensing for Resource 
Inventories, BLM, Anchorage, June 30, 1977. 

Two poster sessi ns relating to remote -sensing appli- 
cations in .\laska were presented at the 11th International 
Symposium on Remote Sensing of the Environment. They were 
titled, ’’Reindeer range inventory in Western Alaska from 


57 


computer-aided digital classification of Landsat data", by 
T. H. George, Kf. J. Stringer, and J. N. Baldridge, and 
"Impact of Environmental information from Landsat to petro- 
leum exploration in the Gulf of Alaska", by J. M. Miller* 


CONCLUSIONS AND RECOMMENDATIONS 


The activities of this grant are designed to generate 
useful and reliable information from the flood of acquired 
remote -sensing data that are accumulating in data repositories 
and photographic archives. Productively utilizing such data 
will increase within a decade new knowledge of the geography 
and environmental processes of Alaska that rivals the sum of 
the knowledge that was acquired during the previous two 
centuries. The functions supported by this grant provide 
the interaction between the advancement of technology and 
the ability of potential users to benefit from new forms of 
data. Without some form of catalytic activity to transfer 
the technology of remote sensing into the market of infor- 
mational needs of governments and industry, the former would 
likely outstrip the latter. 

Experience with satellite remote -sensing in Alaska has 
demonstrated that this new technology makes unique contri- 
butions to the information base that is essential for prudent 
management of natural resources by state and local govern- 
ments. It is the only feasible means to conduct inventories 
of resources in many instances in comparison with the cost, 
time and manpower involved with conventional techniques. 

The repetitive coverage afforded by Landsat permits monitor- 
ing of slowly occuring changes occuring in large areas. The 
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j multispectral and synoptic aspects of Landsat provide for 

i c 

I new means of studying the environment which generates new 

I ^ types of information that could not be obtained otherwise. 

I Landsat also provides data in a uniform digital format which 

i' i'.' 

lends itself readily to computer processing and incorpor> 
ation into computer-based information storage and retrieval 
systems. 

■ V 

Whether the benefits from practical uses, for example 
of Landsat, will approach its full potential depends upon 
the ability of the institutions which possess high technology 
as well as the users to organize themselves to, mutually 
profit from the new capabilities. Successful interaction 
between the sources and users of technology requires that 
we solve a number of institutional and administrative problems. 

The constraints are many and present challenges that 
must be resolved if the program is not destined to atrophy. 

For various political and administrative reasons there 
remains a lack of a federal commitment to the continuity of 
the satellite program for earth resources. Uncertainty 
whether the program will be viable five years hence and if 
so whether there will be data that is basically compatible 
with the techniques being developed today is a deterrent to 
low-budget users. They understandably are wary lest they be 
enticed to adopt with effort and expense a new information 
f system only to be cut off in the long run at worst, or to 

♦ 

j extensively modify their data interpretation techniques at 

r least. 

I 
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Perhaps even a more severe constraint is the lack of a 
commitment to an operational earth resources system. The 
existing multi*agency structure to acquire and distribute 
satellite data was designed and functioned satisfactorily 
for experimental and research applications. However » the 
delays and uncertainties in obtaining Landsat data from 
existing distribution channels is frustrating and frequently 
precludes its use by operational agencies. It is ironic 
that the United States, which pioneered earth- resources 
satellites, still lacks the capability of generating on a 
routine basis images for immediate operational applications. 
This capability does not exist for the western United States 
and Alaska. Most other countries which have recognized the 
value of Landsat and established receiving stations have 
provided the operational capability to produce quick- look 
images. The lack of quick turn-around time for Landsat data 
is one of the prime factors which influence non- federal 
users to conclude there is a lack of a permanent federal 
commitment to the program. Consequently many users shy away 
from the data. 

Many times there may be deadlines mandated by forces 
outside a user's influence which do not permit a leisurely 
approach to problem-solving. If current data are mandatory, 
typically five weeks elapse before one can even determine 
what data were acquired by the spacecraft, then another six 
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to eight weeks elapse until one can obtain an image, and two 
to five months to obtain a digital tape. With time constraints 
such as these, one can understand a lack of enthusiasm on 
the part of some users. If one in truth has a powerful and 
beneficial product, the customer has reason to expect n 
timely delivery. 

Another institutional constraint to full utilization of 
satellite remote* sensing is that many state, regional and 
local agencies lack the specific expertise or technical 
capacity to upgrade their in-house capabilities to include 
the techniques of interpretation of remote -sensing data and 
digital analysis in particular. Such users should have 
assistance to develop their own capabilities initially, and 
continuing assistance to stay abre<rst of new developments. 

This need is one which can be and has been addressed directly 
by this grant- -to provide a systematic and ongoing transfer 
of remote- sensing technology. 

A key ingredient in providing beneficial assistance is 
the flexibility to interact in different ways with different 
users. State and local agencies tend to have their own 
specialized institutional environment with a majority of 
their goals of a purely operational nature. On the other 
hand, the typical problem relating to management of natural 
resources is fragmented, multidisciplinary, and amenable to 
feasibility studies as well as decision-making. Such a 
situation presents problems in coordination, from a lack of 
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a specially trained staff, and with budgeting restrictions 
which mitigate against new programs not totally operational 
and planned long before in advance. By being sensitive to 
the internal climate of the agencies, we seek to interact in 
ways which are most appropriate to each administrative unit. 
While our approach is systematic as far as results are 
concerned, we seek to adjust our methods to suit the needs 
of each user. 

With these grant activities we have emphasized the 
development of applications of remote- sensing data to a wide 
range of issues in Alaska which relate to the shortage of 
raw materials, energy exploration and development, and 
social problems such as the settlement of the land claims of 
Alaskan Natives. We have introduced a growing cross 'Section 
of public and private agencies in Alaska to the use of 
remote -sensing data, both satellite and aircraft. We have 
engaged in cooperative projects which involved the perform- 
ance of operational activities, and we have provided assist- 
ance upon request for data processing, enhancement and 
interpretation using facilities at the Geophysical Institute. 

There is a continuing opportunity to work with new 
agencies and personnel to introduce the operrtional benefits 
of remote sensing and to upgrade existing users into more 
extensive and intensive use of these data and state-of-the- 
art techniques that are available through research activities 
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of the University. We recognize the need to continue a 
j ^ strong commitment to an ongoing program in assistance with 

the technical applications of remote sensing. Our goal is 
not merely to provide a pure service to the user community, 
but to help state, regional and local agencies develop their 
own capability to use Landsat and other remote- sensing 
products. Results from our assistance to federal agencies 
have in the past outstripped our success with non- federal 
users, so one of our future goals is to focus more efforts 
in generating state awareness of remote sensing. Our objec- 
tives will include the following: 
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improve user awareness by increased 
interaction and liaison 

* seek greater awareness and participation 

in state-oriented remote sensing activities 
by the legislature and executive branches 
of the State 

* enhance technical capabilities by 
custom designed training courses 

* provision of technical assistance and 
consultation with operational problems 

* development of demonstration projects 
and feasibility studies 

* improved communication between users 
via a remote- sensing newsletter 

* develop improved software to accommodate 
local processing of digital Landsat data 

-*■ seek means to coordinate efforts in remote 
sensing when several users have related 
needs for data or information on resource 
inventories 
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By an appropriate mix of the above activities, we 
plan to provide the means for acquiring, processing, 
archiving, and disseminating data and to contribute the 
technical assistance for the analysis and interpretation of 
the remote* sensing data. These cooperative activities are 
specifically designed to transfer satellite and high*altitude 
sensing technologies into results that agencies in the 
public and private sectors can use. These techniques are 
continually evolving into more powerful forms, and by keeping 
abreast of new products and services we seek to spread such 
benefits into the decision-making process affecting Alaskan 
resources. Such decisions influence the daily lives of most 
all Alaskans today and will direct the course of economic 
and social life in Alaska for years to come. 


65 


APPENDIX A 


EDUCATIONAL ACTIVITIES 

C onferences. Workshops and Briefings 
FY 73 

Short Course on Renote Sensing Technology and Applications, 

Purdue University, July 31>August 11, 1972. 

Department of the Interior Remote Sensing Training Course, 

Sioux Falls, October 26*Npveni>er 21, 1972. 

Alaskan Workshops: 

Introduction to Remote Sensing, Fairbanks, Dec. 11-lS, 1972. 

Introduction to Remote Sensing, Anchorage, Jan. IS-26, 1973. 

Introduction to Remote Sensing, Juneau, April 9-14, 1973. 

Synposiim on Significant Results from ERTS, GSFC, March 5-9, *1973. 

*, 

American Society of Photograainetiy, Annual Meeting, Washington, D.C. 
March 11-16, 1973. 

Briefing cwi Satellite Data to Governor William A. Egan, Fairbanks, 
May, 1973. 


FY 74 

24th AAAS Alaska Science Conference, Fairbanks, Aug. 14-15, 1973. 

American Society of Photograsniietry, Fall Convention, Oct. 2-5, 1973. 

Conference on Machine Processing of Remotely Sensed I^ta, Purdue 
University, Oct. 16-18, 1973. 

Alaska Rural Development Council, Anchorage, December 5-6, 1973. 

' * 

Third ERTS Synposium, Washington, D.C., December 10-14, 1973. 

Alaska Sunrying and M^ing Convention, Anchorage, Feb. 6-8, 1974. 

Ninth International Synposiua on Remote Sensing of Environment, 
university of Michigan, ^ril 15-19, 1974. 


FY 75 


Alaska Rural Development Council, Fairbanks, July U>12, 1974. 

City of Nenana Developm«it Council, Nenana, Septen^r, 1974. 

Alaska Rural Development Council, Anchorage, October 2>3, 1974. 

Alaska Rural Development Council, Fairbanks, December 11-12, 1974. 

25th AAAS Alaska Science Conference, Anchorage, February, 1975. 

Alaska Surveying Q Mapping Convention, Anchorage, February, 1975. 

Alaska Rural Developnent Council, Juneau, March 12-13, 1975. 

Capital Site Selection Committee, Anchorage, March, 1975. 

NASA Earth Resources Survey Symposium, Houston, June 9-12, 1975. 

Syinposium on Machine Processing of Remote Sensing Data, Purdue 
University, June 3-5, 1975. 

FY 76 

Alaska Rural Development Council, Fairbanks, July 14-15, 1975. . 

1 , 

Tenth International Symposium on Remote Sensing of Environment, 
University of Michigan, October 6-10, 1975. 

Alaska Rural Development Council, Palmer, October 8-9, 1975. 

Alaska Rural Development Council, Kodiak, January 13-14, 1976. 

Alaska Rural Development Council, Juneau, April 13-14, 1976. 

Conference on Machine Processing of Remotely Sensed Data, Purdue 
University, June 29 - July 1, 1976. 

FY 77 

Alaska Rural Development Council, Fairbanks, July 14-15, 1976. 

Active Microwave Users Workshop, Houston, August 10-12, 1976. 

American Society of Photogrammetry, Annual Convention, Seattle, 
September 27 - October 1, 1976. 

Alaska Rural Detrelcpment Council, Kotzebue, October 13-14, 1976. 

OCSEAP Meeting on Bird Investigations, Anchorage, October 20-22, 1976. 
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Forestry Applications Iforkshop, Houston, December 6-9, 1976. 

^ Alaska Rural Development Council, Anchorage, January 19-20, 1977. 

Alaska Surveying and Mapping Convention, Anchorage, Jan. 24-25, 1977. 

(XSEAP Beaufort Sea Symposium, Barrow, Alaska, February 7-11, 1977. 

' Bristol Bay Forestry \torkshop, Dillingham, Alaska, .‘^ril 9-10, 1977. 

Alaska Rural Development Council, Juneau, Alaska, April 13-14, 1977. 

Eleventh International Symposium on Remote Sensing of Environment, 

^ University of Michigan, ^ril 25-29, 1977. 

Conference on Machine Processing of Remotely Sensed Data, Purdue 
University, June 21-23, 1977. 

Landsat in Alaska, Remote Sensing for Resource Inventories, 

^ Anchorage, June 30, 1977. 

B. Courses and Faculty 

Three to five courses that are heavily dependent upon remote sensing 
are taught each year in the earth and biological sciences curricula. 

These courses are taught by three faculty members and involve between 
t 80 and 110 students. Usually three research assistants are involved in 

the overall remote-sensing program at the Ihiversity of Alaska. 

( 

t 

t 

t 


A3 


APPENDIX B 


SELECTED BIBLIOGRAPHY OF GEOPHYSICAL INSTITUTE 
PUBLICATIONS RELATING TO REMOTE SENSING 


Anderson, J. H. and A.E. Belon, A new vegetation map of the 
Western Seward Peninsula, Alaska, Based on ERTS-1 
Imagery, Scientific Report on NASA Contract NAS 5> 21833, 
Institute of Arctic Biology and Geophysical Institute, 
University of Alaska, 1973. 

Belon, A. E. and J. M. Miller, An interdisciplinary feasibility 
study of the applications of ERTS*1 data to a survey of 
the Alaskan environment -Task 1, Report on NASA contract 
NAS5*21833, Geophysical Institute, University of Alaska, 
1973. 

Belon, A. E. and J. M. Miller, Applications of ERTS data to 

resource surveys of Alaska, Third Earth Resources Technology 
Satellite-1 Symposium, Vol. IB, NASA/GSFC SP-351, p. 1899, 
1973. 


Belon, A. E. and J. M. Miller, Remote sensing by satellite • 
application to the Alaska environment and resources, 

1972- 73 Annual Report , p. 127, University of Alaska, 
Geophysical Institute, 1973. 

Miller, J. M. , Environmental surveys in Alaska based upon ERTS 
data. Summary of Results, Third Earth Resources Technology 
Satellite- 1 Symposium, Vol. II, p. 12, NASA/GSFC Report 
SP.357, 1973. 

Miller, J. M. and A. E. Belon, Alaska and the super eye, Alaska 
Magazine , Vol. 39, No. 9, p. 34, September 1973. 

Miller, John M. and Albert E. Belon, A Multidisciplinary survey 
for the management of Alaskan resources utilizing ERTS 
imagery. Symposium on Significant Results obtained from 
ERTS-1, Vol. II - Summary of Results, p. 39, NASA/GSFC 
Report X-650-73-127, 1973. 

Stringer, W. J. , Shore-fast ice in vicinity of Harrison Bay, 

The Northern Engineer, Vol. 5, No. 4, Winter 73/74. 

Belon, E. and J. M. Miller, Applications of remote sensing 
data to the Alaskan environment. Report on NASA Grant 
NGL 02-001-092, Geophysical Institute, University of Alaska, 

1973- 1976. 

Belon, A. E. and J. M. Miller, Applications of ERTS data to 
resources surveys of Alaska, Proceedings of the Third 
ERTS-1 Symposium . NASA/GSFC, Vol. 1(B), 1899-190/ ,‘1574. 
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Belon, Albert E. and John M. Miller, The role of satellite 
remote sensing in Alaska's future, Proceedings of the 
Alaska Survey and Mapping Convention, Anchorage. 1974. 

Miller, J. M. and A. E. Belon, A summary of ERTS data application 
in Alaska, Proceedings of Ninth International Symposium 
on Remote Sensing of the Environment, University of Michigan, 
2115 , 1974 '. 

Miller, J. M. and A. E. Belon, The University of Alaska ERTS 

program. Proceedings of the 24th Alaska Science Conference 
"Climate of the Arctic" , University of Alaska Press, in 
press, 1974. 

Stringer, W. J. , Feasibility study for locating archaeological 
village sites by satellite remote sensing techniques. 

Final report, ERTS-1 project GSFC no. 110-14, Oct. 17, 

1974. 

Stringer, W. J., The morphology of Beaufort Sea shore-fast 

ice. Proceedings of the Symposium on Beaufort Sea Coast 
and Shelf Research, Arctic Institute of North America, 
165-172, 1974. 

Belon. A. E. , J. M. Miller and W. J. Stringer, Environmental 
assessment of resource development in the Alaskan cqastal 
zone based on LANDSAT imagery. Proceedings of the NASA 
Earth Resources Symposium, Houston, Texas, Volume it , 
NASA”Repoft tM X-^81SB, 1975. 

Miller, J. M. , A. E. Belon, L. D. Gedney and L. H. Shapiro, 

A look at Alaskan resources with LANDSAT data. Proceedings 
of the Tenth International Symposium on Remote Sensing of 
Environment , University of Micnigan, Vol. II, p. 879, 1975. 

Miller, J. M. , A. E. Belon and W. J. Stringer, A look at Alaskan 
resources with LANDSAT data. Proceedings of the Tenth 
International Symposium on Remote Sensing of the Environment , 
University of Micnigan, in press, 1975 . 

Stringer, W. J. and S. A. Barrett, Katie's Floeberg, The 
Northern Engineer, Vol. 7, No. 1, Spring 1975. 

Stringer, W. J. , J. M. Miller, A. E. Belon, L. H. Shapiro and 
J. H. Anderson, Application of satellite remote-sensing 
data to land selection and management. Proceedings of the 
NASA Earth Resources Symposium, Houston, Texas, Volume 
1-C, p. 1785, NASA Report TMX-58168, 1975. 


B2 


George, T. H. , J. E. Preston, W. J. Stringer, Range Resource 
Inventory from Digital Satellite Imaging on the Baldwin 
Peninsula, N. W. , Alaska. Report to the Soil Conservation 
Service, February, 1976, 

Miller, J. M. , T. H. George, Use of Satellite Data in Mapping 
Ecosystems in Alaskan Coastal Zones, Presented at the 
Alaskan Science Conference, Fairbanks, Alaska, Aug. 1976. 

Stringer, W. J. and S. A. Barrett, Ice motion in the vicinity 
of a grounded floeberg. Proceedings of the Third Confer- 
ence on Port and Ocean Engineering under Arctic Conditions, 
University of Alaska, 1976. 

Stringer, W. J. , T. H. George, R. M. Bell, Identification of 
flood hazard resulting from aufeis formation in an 
interior Alaska stream. Information and Evaluation Report, 
Soil Conservation Service, 1976. 

George, T. H. , W. J. Stringer, J. N. Baldridge, Reindeer Range 
Inventory in Western Alaska from Computer Aided Digital 
Classification of LANDSAT data. Presented at the 11th 
International S^posium on Remote Sensing of Environment, 
Ann Arbor, Michigan, April 1977. 

Miller, J. M. , Impact of environmental information from Landsat 
to petroleum exploration in the Gulf of Alaska, Proceedings 
of the Eleventh International Symposium on Remote Sensing 
of the Environment , Environmental Research Institute of 
Michigan, Vol. II, 1065, 1977. 
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APPENDIX C 


Bristol Bay Native Association Workshop 


APPi Nnix c: 


United States Department op Agriculture 

FOREST SERVICE 

P.O. Box 1628 
Juneau, Alaska 99802 


February 17, 1977 


Mr. Andre GoHa 

Econotaic Planner 

Bristol Bi^y Native Association 

F.O. Box :.79 

Dillingham, Alaska 99576 



3220 


Dear Andy; 

Shortly after talking to you today about the agenda, I learned that 
oxir Regional Forester, John Sandor, will also be able to attend the 
meeting. 

I tried to get back to you by phone, but did'nt have any luck. VfiLll 
you please see that the final agenda includes him, as I've shown on 
the enclosed run-down? Also, please make ovemi^t acconnodations 
for him Monday and Tuesday. 

1 

Here's a listing cf titles, in case you need them; 

John Sandor Regional Forester, Alaska Region, 

U.S. Forest Service, Juneau, Alaska 

Bob Janes Director, State and Private Forestry, 

U.S. Forest Sertirice, Jvtneap, Alaska 

John White SaKrdJLl Iiaprovement Specialist, U.S. 

Forest Service, San Francisco, Calif. 


Keith McConagill 


Logging I^igineer, U.S. Forest Service, 
Juneau, Alaska 


Ed Hajdys 


Inventory Forester, State Division of 
Lands, Department of Natural Resources 


John Miller 


Geophysical Institute, Unive 
sity of Alaska 


We're looking forward to the session vdth you. 


Robert Janes 

Director, State and Private Forestry 
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DHUNGHAK KEETING 


2/17/77 


TDiTATTVE AGENDA 


Tuesday. March 15 


9:00 AK Introduction 

9:15 Cooperative Forestry Programs and 

Technical Assistance 

9:30 Film: ''History of Savradlls in Alaska" 

10:00 Snail Savmill Operations - types, methods, 

costs, practices, etc. 

12:00 Lunch 

1:00 PK Logging Systems and Techniques - methods, 
consideration in the Bristol Bay region, 
costs, practices, etc, 

2:30 PK Silvicultural Practices - cutting metliods, 

regeneration, etc. 


3:00 


Timber Inventory Techniques - use of aerial 
photos, timber cnoising instruments, etc. 


4:00 Field Demonstration - timber cruising 


Wednesday, Mar*ch 16 


8:30 AK Using Satellite Photography for Resource 
Inventorj’ 

11:15 AK Laws and Regulations - Federal and State 

11:30 AK "Where Do We Go From Here"? 

Feasibility studies, marketing, etc. 

"How can the Forest Service assist"? 

12:00 End session 


Andy Golia 
John Sandor 
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AOCO West 
800 E. Locust 
Emmett, Idaho 83617 

Bel saw Machinery Company 

315 Westport Road 

Kansas City, Missouri 64111 

Brunette Machine Works, Ltd. 

149 Nelson Street 
New Westminster, B.C. 

Canada 

Corinth Machinery Company 
Box 711 

Corinth, Mississippi 38834 

Corley Manufacturing Company 
Box 471 

Chattanooga, Tennessee 37401 

Dolmar North American Corporation 
Box 1027 

Monrovia, California 91016 

Forest All Corporation 

Sheep Davis Road 

Concord, New Hampshire 03301 

Frick Company 
Forest Machinery Division 
West Main Street 
Waynesboro, Pennsylvania 17268 

Garrett Enumclaw Company 
711 Highway 410 
Enumclaw, Washington 98022 

Granberg Industries Ltd. 

201 Nevin Avenue 
Richmond, California 94801 

Hartzell Hydraulic Products Division 
Hartzell Industries, Inc. 

Box 919 

Piqua, Ohio 45356 

Hosmer Machine Company, Inc. 
Contoocook, New Hampshire 

Jackson Lumber Harvester Company, Inc. 
Highway 37 

North Mondovl. Wisconsin 54755 


Lane Manufacturing Company 
Montpelier, Vermont 05602 

Mater Machine Works 
Box 41 C 

520 S. 1st Street 
Corvallis, Oregon 97330 

MeadowS'Mill Company 

North Wilkesboro, North Carolina 28659 

Mobile Manufacturing Company 
6810 N.E. Cornfoot Drive 
Portland, Oregon 97218 

Star Machinery Company 
241 S. Lander Street 
Seattle, Washington 98134 

Steel Structure's, Inc. 

Box 1398 

Eugene, Oregon 97401 
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WORLD Vi/OOD Special Feature — 


Survey of Portable Sawmills 

WW SUMMARY: Users and potential users of portable sawmills will 
find descriptions of eight basic varieties of mill with remarks on h/pe 
performance and requirements. Merits of different types are dis- .. ' 

cussed and guidelines for selection are given. In the pages following, 
basic specifications of 18 models can be found with Reader Service 


facilities available for obtaining further information. 


By JACK MIUS, 

Sowmill Engintering and Woodworking Plant 
Consultant^ and WORLD WOOD Corrttpondtnf 

Tiverton. Devon. UNITED KINGDOM 
PoRTAatc sawmills are in use in many different parts 
of the world. No one known to us has ever tried to es- 
timate the number in operation at present, but it must 
run into thous.inds. There is wide variety in the con- 
dition < Ln which they are used, in the tv-pes of wood cut. 
in log sizes, and in reasons for use of a portable mill. 
There are an almost equal number of machine types. 
This article surveys the mam machine configurations and 
gives pointers on design features to look for and on oper- 
ating practices. In pages following, brief specific ations 
and JIustrations for 18 different make.s of portable mills 
are aiven. 

Two distinct types of mill are covered by t)ic generally 
used tenn "portable.* The truly oortablc mill has no 
wheels but is designed for easy shipment. It breaks down 
into components light enough to be loaded readily— 
either manually, with standard equipment, or by logging 


tower-and to be carried on the road as standard loads. 
Finally, re-assembly of the portable mill should not be 
unduly complicated. 

The transportable sawmill is one initially designed with 
wheels, which can be detachable, for towing fVom site 
to site. In some cases these mills have loose auxiliary 
components that can be loaded onto the main chassis 
for transport. Semi-mobile and mobile mills are corres- 
ponding intennediate phases. 

One major variation in all types of machine is that 
of either moving the log through the fixed saw (or saws), 
or moving the saw through a stationary log. The latter 
type predominates in the lower price range although it 
has become quite sophisticated during the last two de- 
cades. 

Within the broad concept of the portable or transport- 
ahic sawmilling machine there is a very wide range of 
choice. It ranges from a two-man operated chainsaw unit 


R«tum4* let urilitefeurt ac^utU tf fu- 
tuft dt tcieritt mobitet trouveronf lo 
detcMQtion dt hull vari^f^t fondamtn- 
tolet Qvfc det obtervotiont lur to per. 
formonct tt let exigences On d4cril 
let ovontoget det difUrtnft fypet d« 
tcitrie ft on o^fr# det dirtetivet pour 
une t4ltction iventueile. Dant let 
poget qui tuivent te trouvent let ip4- 
ctficofiont de bote det mod4let 11 et 
veuf pourres utlliter nofre Service Lec- 
tewrt pour obtenir det reneeignomonte 
iupplementoiret. 


Zutommenfotiung: Gegenwortigt ur^d 
zukunftige Benutzer von mobilen Sdge- 
werken finden nocbtttKend die Be- 
tcHreibur>g von ocKt grundlegenden 
Arten von Sdgewerken mit Bemtrkun. 
gen uber ihre leittung und Anforde- 
rungtn. Die VorzOge der vertchiedenen 
Typen werden erldutert und RottcKIdge 
fur eine eventuelle AutwoKI orteilt. In 
den folgenden Seifen findel der leter 
grundlegende Oaten der II Modelte 
und konn donk det Leterdicnetet wei* 
tore Autkdnfte einhofen. 


Sumoriot lot utiliiadoret octuolet y 
futurot de o^erroderot mdvilet tncon. 
trordn lo detcf'pcidn de ocHo tipot 
fundomentolet de oserrodoret con ob- 
tervocionet tobre copocidod y exigen- 
ciot. Se ditcuten lot vtntoiat de vorlot 
tipot y te ofrecen directivot para vno 
teieccidn eventual. Cn lot pogirjs ti- 
guientet te encuentron etpecificocionet 
de modelet II y te puoden obtener 
info^mocionoi ulteriorei con nuoitro 
Sofvicio do loclofot. 
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Rgurt It Not tHo original pofiobt# mill, but an old ooo, mod# by 
n>omot Robinson & Son ltd., UK« now discontinuod. 





Rguro 2: Ccntor portion of a tronsportoblt circulor Bush Mitt by 
Sitnner of Tivonon hot two wing portions to carry trock that aro 
rtgistrrod to tht center. They alto corry corHagt and owiiliaritt. 
Noto alignment of jocks. 


with a simple structure to gtiule the cut tlirotigh a fixed 
log. to the circular bush mill with conventional log car- 
riage. Hetwren these two extremes are machines to suit 
almost cxery need of norm.al log conversion. 

Of special interest is that most of the machines, par- 
tfcularly those for the larger sizes of logs, can be ef- 
fectively used as permanent equipment in a normal saw- 
mill and are ir| fact often purchased as such. Even when 
the need for mobility no longer exists, some mobile ma- 
chines can readily be introduced into a sawmill for per- 
manent installation. 

Nfobile machines are broadly classified by the type 
of cutting tool used, i.e., (1) circular saws, one or more; 
(2) bandsaws; and (3) chainsaws, each with many varia- 
tions. Nfany decades ago both portable and transportable 
fr.xme saws were marketed but it is doubtful if they are 
currently available. Thomas Robinson Ac Son Ltd., Roch- 
dale. England. m.xde a portable breaking down frame 
saw in sizes up to l.SO m (72 inches) dia logs with no 
part exceeding 502 kg (1.120 pounds) for ease of trans- 
port (see Figure 1). 

Grculor sow ^ypts 

Machines using the circular saw include: 

The circular bush mill, a heavy-duty machine generally 
with two saws set in line one above the other and up to 
I SO m and I 20 m (72 inches and 48 inches) dia and a 
conventional log carriage. The machine is often fixed but 
is available as: 

• transportable with detachable v^heels and a system 
of jacks for alignment; 

• scIf-containcd or indcpcn<lcnt diesel engine or elec- 
tric motor, in sizes for logs up to 1 20-m (18-inch) diam- 
eter 

This lv|H? is inherently heavy cq«Mpmcnt and receives 
a vibsf .inlial prime mover for transport. Also advance 
prcp.irjtion. an essential factor in any movable machine, 
has to be thorough. Fig«ire 2 illustrates a typical machine. 
Saws are usually inserted tooth t>pc with their wide saw 
kerf and high horsrpowe" demand. This type is mairdy 
I hardwood machine but it is equally effective on large 
diameter softwoods, and for all sawing programs. 

Machines ^ilh two circular saws set at 90® with over- 
lapping tips, one for the vertical cut the other for the 
horizontal cut Saw spindles and driving unit- generally 
an industrial petrol or diesel engine— on an assembly move 
along a beans parallel to the stationary log. The beam 
has vertical and horizontal adjustments to locate the cut 


in the log. Diameters of saws limit the cut piece to about 
300 X 150 mm (12 x 0 inches). Wide boards— using full 
log diameter— cannot l>e cut. Saws are usually inserted 
tooth type. 

Tlic framework supporting the beam is often large 
enough to receive a number of logs at a time, while simpler 
machines deal only with one or hvo logs. Inherent de- 
flection on the long beam presents problems with the 
straightness of the horizontal cut. possibly acceptable in 
some operations, and binding of the horizontal saw can 
produce a rougher sawn face. 

Log placing can be a tedious, labor-intensive job unless 
adequate facilities are available. Logs are often only 
manually secured by wedging and their own weight and 
rigidity problems arc evident as the log weight is re- 
duced. 

Feed along the log and vertical and horizontal adjust- 
ments arc generally povvered, with some manual options. 
Some sophisticated versions of this type are very ef- 
fective on straightforward conversion to sections up to 
the maximum. This type is easily transported and of 
modest comparative cost, making it useful for frequently 
encountered situations. Figure 3 shows a typical ma- 
chine. 

The Scotch bench: This ty'pe has a horizontal saw 
spindle with a circular saw at each end and a roller bed or 
flat tables on rollcn, a simple, powered feedgear, driven 
by any suit.sble prime mover self-contained or indepen- 
dent, and built-in wheels for rapid movement. It is also 
widely used as a fixed installation. It is fed from one 
side with logs for breakdown, with tlie sawn pieces 
moved across to the infeed of the other siilc for boarding 
.in»l salvage operations. It is m.iinly a softwood machine, 
with a ilirce- or four man crew, but is also used for 
hardwoods within the manual lumlling limit. It uses in- 
serted tooth or spring set s.iws accofdir^g to location. It 
is often supplied with a woorlcn frame which can be 
made at the site to receive the metal parts. 

Circular rack benches; \ simple machine with savis up 
to I 5 m (60 inches) dia, flat tables runrung on rollers 
and a h.and or powered feedgear to racks under the tables. 
.Normally a fixed machine but readily broken down into 
modest weight .nts for easy transport and needing ofxiy 
I simple fouiidition. 

Circular saw headrigs with log carriages: These are 
found vAoth one or two uws, a convenhonal log carnage, 
and feedgear driven from the saw spindle, all mounted 
00 a steel chassis with wheels and a jackirig system. They 
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Figurt 3t Tht Wick lAduttritt Inttrnotionol unit it a rypicol on« 
with two circtilor lowt Mt ot 90^ to ooo onothor ond with low 
moving ovtr o itotionory log. 


ire simple and effective, easily moved and very suitable 
for softwoods and hardwoods witliin limited weights. 

Varintions on this design include infeed log chains, off* 
feed roller oonveyors and, in some cases, a doubic-saw 
edger and a crosscut saw permitting finished boards to 
be produced in one through pass. Occasionally a log 
loading device is also included. Some of these features 
are built onto the main chassis; others are loose and 
transported with the machine and easily reassembled. 
Usually, inserted tooth saws and independent power units 
are used, with a flat belt drive. Figure A illustrates a 
basic type of machine. 

Bondsowt 

Bandsawtng machines mainly have a horizontal s.w 
moving through a stationary log. Very probably, they 
were introduced initially as low-cost static machines for 
permanent sites, since their simple foundation and easy 


h«g« ond ouailieriet. Mod# by Webb 4 OtHofd if it 

•Im evilobU with to# mw for grtoior dopih of cot. Tbit ooo it 


dismantling into modest weight unita lend appreciably 
towards mobility. 

The conventional horizontal bandsaw unit has the two 
vertical columns mounted on bogies with flanged wheels 
running on steel rails. The log rests between the rails 
and is secured by dogs on independent log supports. 
Rails can be any reasonable length to give higher utiliza- 
tion by having cutting at one station and loading at 
another, or logs end to end. 

This type is made for logs up to 1.80 m (72 inches) 
din, which also permits tnaller logs to be sawn side by 
side. Accuracy of rail alignment in tlic horizontal piano 
is critical with this type of machine; if the rails undulate, 
the sawn faces will similarly undulate (wavy rutting) 
with con.scqucnt de grading. This requires log supports 
to be independent of the mils. Older existing machines 
may not have these independent supports fitted but they 
arc a worthwhile addition. 

The tyx>e is generally used for through-and-throngh 
sawing and wavy-edged cants up to 300/400 mm (12 
to 10 inches) thick; the logs can be squared by manipula 
tion and 90^ supports used with cants for boarding-off. 
A simple overhead gantry crane spanning the machine 
and covering the whole log cutting lengtli and log yard 
is a great asset. It reduces non-outting time and assists 
in avoiding distortion of the rads by mishandling the logs, 
as indeed should any log handling equipment. 

The thin wide bandsaw with its low kerf wastage prov- 
ides appreciable economics compared with the circular 
saw, but it is far less tolerant of abuse than the latter, 
particularly the inserted tooth type. Therefore, good all- 
around sawing practice, including bandsaw servicing, is 
an essential concomitant with these machines, and it pays 
good dividends in more acctirate sawing and good finish. 

Powered feedgear and powered rise and fail of the saw 
unit are usually standard features; the sawyer normally 
rides with the machine on a platform. Mlin drive is by 


togiiw. It will K«fidU Ugi wp !• 7 « Ufig mnd 
wvtgbifig wp le f moo. 
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ngwft 5i THii UK-bviit Forttlor Band. 'I oparoting in SoaiKoatl 
Alio thowf ?hf typ« whtrt iSt bondiuw ynif m«va« oirtr o i>a« 
Henory tog. Tbit unit will tokt logi wp fo 1.1 ni d1« ond to ony 
Itngth. Drivo it from o 7l.5*kW dittti •ngino. 



Figura 6: TKii Sftnitor troniportobio rolling labU log bondtow 
Sot 1.06-m puttoyi, o 127-mm wido tow ortd o i«lf<onloinod 
dioiol ongirto. 


electric motor on the cross beam or diesel engine on an 
extension of one of the bogies. Power requirements are 
related to the width of saw and required duty. Currently 
.available from makers are two edging saws on the cross 
be.im. permitting square edged l>onrds to be produced 
at one pass which u very efficient. Figure 5 shows a 
ty'picaJ machine c.irrying a 14 / 15 5 cm »5. 5/6-inches) 
wide saw on I 20 m (47.5 inches) dia saw pulleys. 

A v.ari.ntion* of this design is with the sawing unit 
niniiiifcd on i hr.im .imJ tr.iv tiling over a st.itionary log. 
iTiis type is used for logs up to .lUiut 810 mm (12 inthns) 
fjia by 1 S7 rn (16 fmt) long. 

Ili»llifig table log taw: I Ins is .anoi!»cr bandsaw type 
wnich Is effectively ific standard rn.ichinc mounted on 
a wheeled cliassis vsith jacks, tow bar, cither separate 
or built on driving unit -electric or Jicscl-and the saw- 
ing heaJrig tillable to provide greater ground clearance. 
A machine wnth 1.06 m (42 inches) dia saw pulleys for 
127 mm (5 inches) wide saws, is shown in Figure 6. 

Chainsaw types art simplest 

Chainsaw units: T^c simplest is the 2*man unit with 
guide referred to earlier, a useful machine designed for 
a restricted use. Larger machines use a horizontally- 
dispoasd chainsaw cutting lonptudioally through a 

^ t c 


stationary log, with the taw adjustable vertically on 
four comer columns. They are most commonly used in 
a Mwmill to break down oversize logs into smaller pieces 
for further conversion on standard machines, but they 
are easily dismantled into manageable units for transport 
and readily re-erccted on four prepared concrete blocks. 
As a full conversion machine they have the disadvantage 
of a high saw kerf wastage which would be excessive in 
production of boards. They require loading either from 
above by crane or with the logs being rolled sideways 
between the culumns. This type can be used on logs 
up to l.SO m (72 inches) or more and to around 5 m (16 
feet) long. 

What to demand from a portable sawmill 

Portable or transportable saw milling machines should, 
in general, have .ill the design characteristics of their 
equivalent fixed machines: robustness and vvciglit in the 
right places -though vveigh.l .alone docs not necessarily 
make for a gooci design. Other requirements arc: .\de- 
qiiatc saw guides and saw guards, a cutting tool-bc it 
circular, band or chain-adc<|uatc for the required sawing 
program; a main drive suit.ible for the saw and sawing 
duty, and certainly not luidcr powered; for ;x)rtablc ma- 
chines, ease of dismantling and re assembly in an ac- 
curate manner and ease of transport; and, for transport- 
able machines, there should be adequate means for tow- 
ing and alignment of modules. Coed designs and equip- 
ment always cost more initially, but the higher cost is 
always a worthwhile investment 

Selecting thg correct machine type 

Before deciding the type of machine to purchase, it is 
essential to define very clearly the duty required from 
is. Many factors have to be considered. Anu^ng them: 

• The general location for operation, the’intcrvj be- 
tween movements to new sites; the availability of a power 
source-eleciric, diesel oil or petrol; the transport facilities 
for moving the machine in and the sawntiinber out; the 
log extraction equipment to feed the machine; the avail- 
ability of servicing facilities and spare parts. 

• Tlie sizes and species of the logs; if the largest log 
sizes are found only in small numbers, it may be better 
policy to select a machine that will deal more efficiently 
with the average sizes. 

• Tlic market for the sawntimber: the sizes of the 
cnd proiluct, the accuracy of sawing, the quality of the 
sawn faces, *he location of the markets; and transport to 
the markets. 

• Tlic reqtiirrd throughput required to meet the as- 

sumed markets: wficthcr one or more machines ire ncc- 
es'..iry to h.intlle idrquitrly ihc log oiiip»it from the 
rnimmum of log »*vtra'.tion rquipm^^t. a hat noold 
be the toff coriv#*r^ion factor-round leg imput to 

Sawn pro»hicl. Tliis srMum works o«jt to calculated fig- 
ures, p.irttculirly with below average grade logs. TJie 
utiliz.ition factor of tlie rn.ichine(s)-l»ow many minutes 
per hour is the saw actually cutting wood. Tliis is often 
surprisingly low in practice, although good organization 
appreciably improves it. T)ic level of skdl of ll'e sawing 
crew in general and their application to the job and the 
supervision of the operition and persorviel oil influence 
the overall efficiency. 

• Other factors peculiar to the particular area of oper- 
ation: temirv, climate, rainfall, road conditions, and m/j>- 
power availabdity. 

With these factors fuQy in mind a choice can be oiade. 
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Howfvcr, \h€ frcatcit in/lutnct wilt b« the iiiJtt and 
ipeciei of the lop and the output and quality required 
of the foods. Whether or not to select a circular or a 
bandsaw machine is affected by the economy of the lat- 
ter and the better sawn face it produces compared with 
the circular saw; offset againit this is the higher level 
of skill in both using and servicing a wide bandsaw. 

Whatever type of machine is chosen adequate back- 
up equipment is essential: obviously, eatraction and 
transport are musts, but are beyond the Kope of this 
article. 

Too much emphasis cannot be placed on the impor- 
tance of adcqu.ite maintenance and saw servicing facil- 
ities and spare parts held at the working site. Skimping 
these requirements is just bad businc s and the lack of 
a critical spare part is certain to lead to costly immobility 
of a machine. If bandsaws are used, then ample money 
should be allocated to a set of good saw servicing et^uip- 
meat. This is really essential, and applies almost equally 
to circular and chainsaws. No cutting machine is better 
than its cutting tool. 

There are factors for and against any fitting tool 
selected. Dasic requirements for circul.ir saws are that: 
the plate should be kept in good tension, the teeth 
sharpened regularly, and the whole kept in good balance. 
If teeth are spring set, the set should be consistent and 
the teeth equally spaced. Inserted tooth taws are com- 
mon on convenion work; the teeth are easily replaced 
at modest cost, and a small electric grinder operated 
from singtephase supply provides reasonably accurate 
grindings sometimes while on the spindle. Circulars will 
stand a modest amount of abuse; they waste good timber 


u taw kerf— 2S mm (H Inch) on tiie larger saws is not 
unoiual— and they consume e lot of honepovrer. 

The thin, wide bandsaw is, comparatively, very eco- 
nomical on saw kerf wastage, needs le?f honepower for 
a given duty, but is far lest tolerant of abuse than the 
circular saw. When vrell used and maintained it is a 
very good tool and produces a more accurate dimension 
and a better sawn face t.^in the circular, and can cut 
longer cuts. The tooth sh.^pc shoiJd be considered care- 
fully against the species uf log, the length of cue and 
feed speed; if widely different requirrmenti prevail then 
saws are needed for each purpose. All this is just good 
practice, but apphes more particularly to remote areas 
where the portable machine is most appropriate. Still on 
saws, a good taw doctor is a blessing. 

The costs of these macliincj vary as widely the cx- 
* tensive choice available. .Added to the oasic cost must 
be the charges for getting the m.achinery to the working 
site, and this can be quite expensive. Packing for ship- 
ment, from works to port, port to site, freight and insur- 
ance, arc further costs; they mount up, and world pncct 
arc not getting less. 

The axiom that "you get what you pnv for* applies to 
all products from reliable makers. Probably most equip- 
ment is purchased through a local agent who adds his 
cover charge; but a good agent is weU worth his com- 
mission in providing advice and after-sales service. 

Selection of a portable sawonilling machine is the ap- 
plication of good sawmilling sense to a conversion oper- 
ation with an overall awareness of the special require- 
ments of the type of machine, its working environment 
and the market requirements for its end-product □ 


with the EFA Single Sheet Jointing and Glue Applicating Unit 


\ • Autom.'inc jointing and gluing saves working hours O 
:1 Jointing with minimum cuiting v*a«te saves woodOMctcrec 
j and dean glue application s.ivcs material O The high c.*ipa 
! cit) ol the fK A rai'-CN production on ^our edge gliicr • Nev 
j traiiwcrval conveyor between ETA and FL edge gluer 
' further reduces lat>our costs 
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CATALOG OF REMOTE-SENSING DATA 


JUNE 1975 - JULY 1977 


Prepared by: 

R e mol e-Sens ing Library 
Geophysical Institute 
University of Alaska 
Fairbanks, Alaska 99701 
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Auqust 14, 1975 

20 

C9.34N 

162. 49W 

3^ 

165 

Point lay 


Au9«j 1 14. 1975 

20 

C6.5/N 

1C6.2IW 

36 

159 

ShUbt-aref 

2?07-??ni? 

tiwiuM 17, 1975 

5 

73.22N 

160. 03J 

29 

17? 

ChuUhi Sea 

2?07-??li:4 

Au^uM 17, 1975 

20 

72.07N 

162.44W 

31 

169 

Cbukchl Sea 

220B-20104 

Au^u^t 10, 19/5 

5 

73 19N 

135.4»r^ 

29 

17? 

Beaufort Sea 

??03-?04H 

Ati9tist 13, 19/5 

10 

72.05N 

138.?(W 

30 

169 

Beaufort Sea 

2209-2231? 

Aucjust 19, 1975 

20 

68.12N 

171.55W 

33 

16? 

Chukchi Sea 

2213*2n03 

Auoust 23, 1975 

25 

69.38N 

149.46U 

31 

ICS 

Sagavanlrktok 

22l4-?Hf.3 

Auq^JSt 24, 1975 

20 

6B.26N 

152.5b;; 

31 

163 

Chandler Ukc 

222I-?I!»!>4 

Auqii^t 31, 1975 

10 

71.S9N 

157. 13W 

26 

170 

Barrow 

2229-20S93 

Sc^tCK<>er 8, 1975 

20 

C9.22N 

147.;4W 

25 

166 

Sagavanlrktok 

2k30-21012 

SeptcNtibcr 9, 1975 

0 

70.39N 

146. 48H 

24 

169 

Flaxman Island 

2230-21063 

September 9, 1975 

10 

64.02N 

155.06W 

29 

159 

Ruby 

2233-21211 

Septenher 12, 1975 

15 

71.54N 

148. 47W 

22 

171 

Beaufort Sea 

2233-21213 

Septenii>cr 12, 1975 

10 

70.38N 

151. 06W 

23 

169 

Harrison Bay 

2244-20403 

Septct.il»cr 23, 1975 

5 

73.07N 

136.13U 

16 

175 

Beaufort Sea 

2244-2040D 

September 23, 1975 

S 

71.53N 

133. 49U 

17 

173 

Beaufort Sea 

2244-2C421 

September 23, 1975 

25 

68.01N 

144. S3U 

21 

166 

Arctic 

2244-20435 

Septernber 23, 1975 

15 

62.39N 

150.37*./ 

25 

160 

Talkectna 

2244-20441 

Septewber 23, 1975 

25 

61.17N 

151. 44W 

27 

1SS 

Tyonek 

2245-20-1/0 

September 24, 1975 

20 

70.36N 

142. 36W 

18 

170 

Barter Island 

2245-22302 

Septenber 24, 1975 

10 

70.35N 

168. ?5W 

18 

170 

Chukchi Sea 

2246-20533 

September 25, 1975 

2 

6S.03N 

147. 48W 

20 

166 

Philip Smith Mts 

2246-20540 

September 25, 1975 

0 

66.43N 

149.?b*W 

21 

165 

Beaver 

2246-2054? 

SeptM^ber 25, 1975 

5 

6S.22N 

150.54W 

22 

163 

Tanana 

2247-20594 

September 26, 1975 

0 

C6.41N 

1S0.S3W 

21 

165 

Betties 

2248-21050 

September 27, 1975 

5 

68.03M 

150.42W 

19 

167 

Chandler Lake 

2248-21053 

September 27, 1975 

0 

C6.44N 

152. 20W 

20 

165 

Betties 

2249-21093 

September 28, 1975 

0 

71.S4N 

145. S9W 

15 

173 

Beaufort Sea 

2249-21123 

September 28, 1975 

IS 

62.40N 

157. 45W 

23 

161 

Idltarod 

2250-21151 

September 29, 19/5 

0 

71.S6N 

147.22W 

'5 

173 

Beaufort Sea 

2254-21425 

Getober 3, 1975 

10 

S7.02N 

I69.06U 

26 

156 

PrlbUofs 

2254-21431 

October 3, 1975 

10 

55.38N 

169. 56U 

27 

155 

Bering Sea 

2255-21451 

October 4, 1975 

20 

67.57N 

160. SOW 

17 

167 

Baird Mts. 

2262-22240 

October 11, 1975 

0 

71.4SN 

164. 49W 

11 

174 

Chukchi Sea 

2262-22242 

October 11, 1975 

0 

70.32N 

167. 06U 

12 

172 

Chukchi Sea 

2276-22005 

October 25, 1975 

0 

71.52N 

153. S4U 

OS 

175 

Chukchi Sea 

2276-220?! 

October 25, 1975 

20 

63.00N 

165. 03W 

09 

169 

Point Hope 

2278-22125 

October 27. 1975 

2 

70.36N 

164. 05W 

06 

173 

Chukchi Sea 

2276-22131 

October 27, 1975 

5 

69.19N 

166.05W 

07 

171 

Chukchi Sea 

2279-22185 

October 28, 1975 

5 

69.21N 

167.30W 

07 

171 

Chukchi Sea 

2280-20435 

October 29. 1975 

0 

61.18N 

151. 46W 

14 

163 

Tyonek 

2280-20442 

October 29. 1975 

25 

59.56?< 

152.49W 

IS 

162 

Seldovla 

2282-20554 

October 31, 1975 

S 

59.57N 

155.39W 

14 

162 

Illamna 

2283-20583 

November 1, 1975 

0 

69.21N 

147. 28W 

05 

171 

Sagavanlrktok 

2283-2C590 

November 1, 1975 

0 

68.03N 

149. 17W 

07 

169 

Philip Smith Mts 

2283-20592 

Noven-ber 1, 1975 

0 

66.44N 

150.55W 

08 

168 

Betties 

2283-20595 

Nove.^ber 1, 1975 

0 

65.24N 

152.25W 

09 

167 

Uisetnan 

2283-21001 

Nove»rt)er 1, 1975 

0 

64.02N 

1S3.46W 

10 

165 

Ruby 

2283-2 1C04 

November 1, 1976 

0 

62.40N 

154.59*W 

11 

154 

McGrath 

2283-21010 

November 1, 1975 

0 

61.19N 

15S.S7W 

13 

163 

Line Hills 

2283-21013 

November 1, 1975 

20 

59.56N 

157.06W 

14 

162 

Oillingham 

2283-21015 

November 1. 1975 

20 

S8.34N 

15S.03W 

15 

161 

Nushagak Bay 

2284 21033 

Novenber 2, 1975 

2 

71.53N 

144.33W 

03 

175 

Beaufort Sea 

2284-21035 

November 2, 1975 

0 

70.38N 

146. 51W 

04 

173 

Beechey Point 

2284-21042 

November 2, 1975 

0 

69.21N 

148. S3W 

05 

171 

Sagavanlrktok 

2284-21014 

Novenber 2, 1975 

0 

68.02N 

150.42W 

06 

169 

Chandler Lake 

2284-21051 

Novenber 2, 1975 

0 

66.43N 

1S2.2CW 

03 

168 

Betties 

2284-21053 

November 2, 1975 

0 

65.22M 

153. 4oy 

09 

167 

Melozitna 

2284-21060 

Novenber 2, 1975 

0 

64.02N 

155.09W 

10 

165 

Ruby 

2284-2106? 

Novenber 2, 1975 

0 

62.40N 

156.22W 

11 

164 

Idltarod 

2284-21065 

Novenber 2, 1975 

0 

61.18N 

157.29W 

12 

163 

Sleetmute 

2284-21071 

Novenber 2, 1975 

0 

59.55N 

153. 31U 

13 

162 

Dillingham 

2284-21074 

Koverber 2, 1975 

0 

58.32N 

155. 29W 

15 

161 

Nushagak Bay 

2285-21091 

Novenber 3, 1975 

0 

71.55N 

145. 55W 

02 

175 

Beaufort Sea 

2205-21094 

Novenber 3, 1975 

0 

70.40N 

148. 12W 

04 

173 

Beechey Point 

2285-21100 

November 3, 1975 

0 

69.21N 

150.15W 

OS 

171 

Uniat 

2285-21103 

November 3, 1975 

10 

6S.03N 

152.05W 

06 

170 

Chandler Lake 

2285-21105 

Novcf*>b*.*r 3, 1975 

0 

66.4SN 

153.43W 

07 

168 

Hughes 

2285-21112 

Novenbe*- 3, 1975 

0 

65.25N 

155. IIW 

08 

167 

Melozitna 

2285-21114 

Novcf^bor 3, 1975 

0 

64.04N 

156.32W 

10 

155 

Nulato 

2285-21121 

NovcTbcr 3, 1975 

0 

62.42N 

157.46W 

11 

164 

Idltarod 

2285-21123 

Novenlicr 3, 1975 

0 

61.21N 

158.54W 

12 

163 

Sleetnute 

2285-21130 

Novr<j;bcr 3, 1975 

0 

59. SON 

159.57W 

13 

le? 

Goodne 'S 

2785-2113? 

l^vcnhor 3, 1975 

0 

53.35N 

160. 5CW 

14 

161 

Hageneistcr Island 

2285-21135 

November 3, 1975 

5 

57.12N 

161. 51W 

15 

16C 

Bristol Bay 

2287-2122? 

November 5, 1975 

0 

66.47N 

156.33W 

07 

168 

Shungnak 

220/ •’1224 

November S. 1975 

0 

55.27N 

isa.on; 

03 

167 

Katcci River 

2288-* 1274 

Novcml'cr 6, 197S 

0 

C8.04N 

156.22W 

05 

170 

Howard Pass 

2288-212HO 

November 0, 1975 

0 

6C.46N 

158.00W 

06 

168 

Shunqnak 

2208-21283 

NovoTbirr 6, n/5 

0 

65.26N 

159.29W 

07 

167 

Candle 

2208-21205 

%ov»':'’bcr 6, 1975 

0 

64.05N 

160. yy 

09 

155 

Norton Bay 

22n;-21?9'» 

Niivet. !cr 6, 1975 

0 

62.43N 

162.0SW 

10 

164 

kw 1 guk 

2289-21320 

Nnvtmibcr 7, 1^75 

10 

71.5CN 

151.37W 

01 

17S 

Beaufort Sea 

2289-2I323 

No verier 7, 1 m /5 

19 

70.4 :n 

153.50W 

02 

173 

Te^hekpuk 

22’»0-213/5 

N.nvemtH'r 8, l**7b 

5 

71.55N 

1S3.04W 

01 

175 

Beaufort Sea 

2290 21381 

Nt*vt‘tiilicr 8, l'*/5 

10 

70. 4. IN 

•S5.1; ^ 

02 

173 

leshekpuk 

2201-2002? 

lu*vi-nj»cr 9, 

10 

C4.2.N 

n/.f-iy 

07 

16/ 

6. of Cnarley River 

2? n -?IKVS 

Njv«;.a*i*r 9, 1*575 

10 

n.os.'i 

n**.irw 

08 

1C6 

last rf t'lgle 

22'Jl-ri45| 

Nov« *5, 1975 

10 

CO 48% 


05 

168 

Kof Zi bup 

22'i] . Ms: 

Nnyr- |*r» l'‘7S 

5 

r5.?r% 


07 

1(7 

nen.lrli'ben 

2291-2IUO 

N i¥i‘i !»rr 9, 

5 

C4.0/N 


Ch 

166. 

Nik’H? 

2232-? lie 

t 10, ri/5 

0 

/2.01N 

155.5.»y 

00 

175 

Parroi* 




C 


\ 


r. 


2r9?«?M91 

Hove««bc** 10, 1975 

0 

70.4 3N 

158. 15U 

02 

173 

Meade Niver 


Novcml*or 10, 1975 

10 

69.25N 

1G0.19W 

03 

171 

Utukok River 

2292 -2 IWl 

November 10, 1975 

0 

6B.07N 

162. 0?W 

04 

170 

OelorQ Hi$, 

2292-2IM0 

Nove‘*'bcr 10, 1975 

0 

66.48N 

163. 47W 

05 

169 

KoUebue 

2292-21012 

November 10, 1975 

20 

65.27N 

16S.15W 

06 

167 

Teller 

2293-21500 

Novon6er 11, 1975 

3 

72.01N 

157. 21W 

00 

175 

CKukchl Sea 

2293-21052 

November 11, 1975 

20 

70.44N 

159. 42W 

01 

173 

4a1nwrl4ht 

2?93-?1!*61 

Novet’^ber 11, 1975 

0 

68.08N 

163. 31U 

04 

170 

Oelong Nts. 

2293-21064 

November 11, 1975 

0 

66.49N 

165.11U 

05 

168 

Shlshmaref 

2293-21070 

November 11, 1975 

10 

65.29N 

166. 40J 

06 

167 

Teller 

2296-20432 

November 16, 1975 

0 

62.47N 

150.33U 

07 

164 

TaUeetna 

2298-20434 

November 16, 1975 

IS 

6K2SN 

151 .41U 

08 

163 

Tyonek 

2298-20400 

Nov*Mber 16, 1975 

0 

5/.17N 

154.3RW 

12 

161 

Xodlak Island 

2299-20490 

NovcmlHjr 17, 1975 

15 

62.51N 

151.55U 

07 

164 

TaUeetna 

2300-20044 

November 18, 1975 

20 

62.48N 

153.234 

07 

164 

McGrath 

2300-20001 

Novenber 16, 1975 

15 

61.26N 

154. 314 

08 

163 

Lime Hills 

2300-20003 

November 18, 1975 

20 

60.03N 

155.344 

09 

162 

Like Clark 

2302-21040 

November 20, 1975 

0 

69.29N 

148.374 

00 

171 

Sagavanirktok 

2302-21043 

November 20, 1975 

0 

63. ION 

150.294 

01 

169 

Chandler Lake 

2302-21045 

Novenber 20, 1975 

0 

66. SON 

152.114 

02 

168 

Betties 

2302-21002 

November 20, 1975 

0 

65.30N 

1S3.404 

04 

167 

Heloiitna 

2302-21004 

November 20, 1975 

0 

64.09N 

155.024 

OS 

165 

Ruby 

2302-21061 

November 20, 1975 

0 

62.48N 

156.164 

06 

164 

Iditarod 

2307-2135* 

Novenber 25, 1975 

10 

60.07N 

165.344 

07 

164 

Nunivak Island 

230 1300 

Nove'»ber 25, 1975 

0 

S8.44N 

166.334 

08 

16! 

Bristol Bay 

230 ’2 

Novenber 25, 1975 

2 

< 54.34M 

169.084 

12 

159 

Bering Sea 

23C 4 

November 25, 1975 

0 

53.ia*i 

169.514 

13 

158 

Is. of the Seven Htn. 

2317-.. 03 

December 5, 1975 

10 

57.21N 

156.024 

08 

160 

Becharof lake 

2374-21070 

January 31, 1976 

5 

S7.04N 

160. 3S4 

12 

153 

Port Helden 

2375-21115 

February 1, 1976 

0 

59.51 N 

160.114 

10 

155 

Ten Lakes Area 

2375-21122 

February 1, 1976 

0 

S8.2aN 

161.094 

n 

154 

Hagemelster Island 

2381-21434 

February 7, 1976 

2 

67.46N 

161.114 

05 

161 

Baird Mts. 

2381-21443 

February 7, 1976 

15 

6S.06N 

164.144 

07 

159 

Bendel eben 

2381-21452 

February 7, 1976 

5 

62.24N 

166.474 

10 

156 

Black 

2381-21455 

February 7, 1976 

0 

61.02N 

167.524 

11 

155 

Hooper Bay 

2382-21504 

February 8, 1976 

5 

63.44N 

167.014 

09 

157 

Bering Straits 

2382-21511 

February 8, 1976 

0 

62.23N 

163.134 

10 

156 

St. Lawrence Is., Bering Sea 

2383-21551 

February 9, 1976 

0 

67.45N 

164.064 

06 

161 

Noatak Delta 

2363-21554 

February 9, 1976 

5 

66.25N 

165.424 

07 

160 

Shlshmaref 

2383-21560 

February 9, 1976 

15 

65.0SN 

167. 1C4 

03 

1S8 

Teller - None 

2383-21563 

February 9, 1976 

1 

63.44N 

168.294 

09 

157 

St. Lawrence Is. 

2384-22005 

February 10, 1976 

1 

67.43N 

165.374 

06 

161 

Point Hope 

2384-22012 

February 10, 1976 

0 

66.23N 

167.114 

07 

160 

Teller - Shlsijnaref 

2384-22014 

February 10, 1976 

5 

6S.03N 

168.364 

08 

158 

Bering Straits 


2385-20243 

February 11, 

1976 

0 

63.S4N 

145.2CW 

10 

157 

Big Delta 

2385-20250 

Februarv 11 , 

1976 

15 

62.33N 

146. 33W 

11 

156 

Gulkana 

2385-22061 

February 11, 

1976 

0 

69.13N 

165. COW 

05 

163 

Caoe Lisburne 

2385-22063 

Februarv 11, 

1976 

0 

67.54N 

166. 4/U 

06 

161 

Point Hooc 

2385-22070 

February 11, 

1976 

0 

66.3SH 

168. 23W 

07 

160 

Bering Straits 

2386-20295 

February 12, 

1976 

0 

65. DON 

145. 29W 

09 

158 

Circle 

2386-20301 

February 12, 

1976 

10 

63.54N 

146. 42W 

10 

157 

Big Delta - Ht. Hayes 

2386-22113 

February 12, 

1976 

0 

70.30N 

164.23W 

05 

165 

Point Lav 

2386-22115 

February 12, 

1976 

10 

69.13N 

166. 2SU 

06 

163 

Caoe Lisburne 

2387-20344 

February 13, 

1976 

0 

69.53N 

143. SOW 

07 

161 

Col fen 

2^% -20151 

Februarv 13, 

<976 

0 

66.34S 

145. 27W 

08 

160 

Fort Yukon 

‘‘337-20353 

February 13, 

1976 

S 

6S.14N 

146. 55U 

09 

158 

Circle 

.388-20394 

February 14, 

1976 

5 

70.27N 

141. 32W 

05 

165 

Barter Island 

2388-20400 

February 14, 

1976 

0 

69.11N 

143. 31W 

06 

163 

Der.tarcation Point 

2388-20403 

Februarv 14, 

1976 

0 

6/.54r« 

145. 1SW 

07 

161 

Christian 

2388-20405 

February 14, 

1976 

0 

66.33N 

146. SOW 

03 

160 

Beaver 

2388-20412 

February 14, 

197G 

0 

65.13N 

148.23W 

10 

158 

Livengood 

2388-20423 

Februarv 14, 

1976 

IS 

61.08N 

152.02W 

13 

155 

Tyonek 

2388-20430 

February 14, 

1976 

5 

59.46N 

153.03U 

14 

154 

Mt. Augustine 

2389-20452 

February 15, 

1976 

0 

70.27N 

143. 03W 

06 

165 

Barter Island 

2389-20454 

February 15, 

19/6 

0 

69.11N 

145. 01W 

07 

163 

Camden Bay 

2389-20461 

February 15, 

1976 

0 

67.53M 

146. 4/U 

03 

161 

Christian 

2389-20403 

februarv 15, 

1976 

0 

66.33N 

148. 24W 

09 

160 

Beaver 

2390-20513 

February 16, 

1976 

5 

69.40N 

146. 26W 

07 

163 

Lake Peters 

2391-20564 

February 17, 

1976 

0 

70.27N 

145. 52W 

06 

165 

Camilen Bay 

2391-20571 

Februarv 17, 

1976 

0 

69.09N 

147. S1W 

07 

163 

Saga van irk tok 

2392-21023 

February 18, 

1976 

0 

70.32N 

147. 09W 

07 

165 

Flavman Island 

2392-21025 

February 18, 

1976 

0 

69.15N 

149. low 

08 

163 

Saqavanirktok 

2392-21055 

February 18, 

1«76 

10 

59. SON 

153. 43W 

15 

153 

Ten Lakes Area 

2392-21061 

February 18, 

19/6 

10 

58.27N 

159.40W 

16 

152 

Nushaqak 

2393 21 OU 

Fclruary 19, 

1976 

0 

69.15N 

150.35W 

08 

163 

Uniat 

2393-21113 

Februarv 19, 

19/6 

10 

59. SON 

160. low 

IS 

153 

Goodr.ews 

2394-21135 

February 20, 

1976 

15 

70.14N 

149.5‘)W 

07 

165 

Prudhoe Bay 

2394-21142 

February 20, 

1970 

0 

69.17N 

ISlMK^W 

08 

163 

IHiial 

2334-21171 

February 20, 

19/6 

0 

59.51N 

161. 34W 

16 

153 

Bethel 

2391-21174 

February 20, 

19/6 

0 

5C.29N 

u.-’.i/w 

17 

152 

llaqmeistfr 

23^1-21180 

Fc.»ruary 20, 

1970 

0 

5/.(H»N 

163.26W 

13 

151 

Boring Sea 

2395-21191 

February 21 

1“/0 

20 

/!.4|\N 

MO.O^rv 

C/ 

167 

Beaufort Sea 

2395-21 1^*3 

Fettruary 21, 

1976 

5 

70..13N 

.51.25W 

Of! 

165 

Marfison Bay 

239i-.'‘1211 

February 21, 

19/6 

10 

6? 5r.N 

150. 41W 

13 

1S7 

Kaltag 

2390-21261 

^ebru^ry .‘*2, 

19*6 

0 

60. 

158. :iw 

11 

159 

Sbuugnak 

2391. 

Fct.ruary 

1976 

0 

63.*.iN 

161.0/W 

11 

157 

U»i a 1.1 licet 

*3H,. 21275 

February i’2. 

l'»/6 

5 

6.’.>*l*i 

162. 2U; 

M 

151 

Fwi giik 

2350-21.M 

lehruiry .'*2, 

11/6 

10 

59. :.(!*< 

li*4 . nn; 

16 

151 

KiiskolMim l.iy 

2J%-21290 

Febri. iry 22, 

li/f 

15 

5,9. 2/N 

16S.2/W 

17 

152 

Boling Sea 
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?397-2U30 

riftruiiry 23. 19/6 

0 

63.50h 

162. 11W 

14 

157 

Solonon 

2y)hZ\My 

fcl»ru»iry 23, 19/6 

5 

C7.37H 

163. 44W 

15 

155 

Yukon Delta 

?39;-?133S 

U6ruirv 23, 19/6 

5 

61.15M 

164. 51U 

16 

154 

Maryhull 

?iO/-.’U42 

rv!*ru4fv 2J, 19/6 

10 

59.5.1N 

165. 51W 

17 

153 

Nunlvak Island 


Febtuarv 23. 19/6 

IS 

58.31N 

166. 51U 

18 

152 

Bcrlnq Sea 

?3.ia-?l3C2 

f rbruarv 24, l9/(» 

5 

/1.49N 

153. 26W 

08 

167 

DeaufOit Sea 

?39n-7l3M 

lfl»ru4rv 24, 19/6 

IS 

70.34N 

155.42W 

09 

165 

Barrow 

?m2\m 

ffbru*'irv 24, 1976 

0 

66.38M 

161.09W 

12 

159 

Baldwin Penninsula 

?3'>82J40ti 

February 24, 19/6 

s 

57.06N 

169. 13W 

19 

151 

Pribilofs 

?399-?U?0 

February 25, 19/6 

0 

71.50f| 

154.48W 

08 

167 

Beaufort Sea 

2399-J14r? 

February 25, 19/6 

0 

70.35N 

157.03W 

09 

165 

Barrow 

?399-?l42S 

February 25, 19/6 

0 

69.17N 

159.05W 

10 

163 

Utukok River 

?399-?1431 

February 25, 1976 

5 

67.59M 

160. 54W 

11 

161 

Baird MU. 

?399-2U34 

February 25, 1976 

0 

66.40N 

102. 31W 

12 

159 

Shishmaref • Kottebue 

?399 2U40 

February 25, l‘V/6 

0 

6S.19M 

164. OOU 

13 

159 

BenJoleben 

2399-2U43 

February 25, 19/6 

0 

63.59fl 

165. 21W 

14 

157 

None 

2393-2144S 

February 25, 1976 

0 

62.38N 

16b. 34W 

15 

155 

Black 

7399-2I4W 

February 25, 19/6 

0 

61.16N 

167. 42W 

16 

154 

Hooper Bay 

2399-21463 

February 25, 19/6 

15 

57.08N 

170.37W 

20 

151 

Prlbilofs 

2400-2M92 

Febi*uary 26, 19/6 

15 

66.38N 

164. OIU 

13 

159 

Shishnuircf 

2400-2U9S 

February 26, 19/6 

0 

cs.iaN 

165. 30W 

14 

158 

iMuruk Basin 

2400-21501 

February 26, 1976 

0 

63 59N 

166. SOW 

15 

157 

i;ome 

2400 21504 

February 26, 1976 

0 

62.37N 

169. 03U 

16 

155 

Tip of St. Lawrence Is 

2401-21550 

February 27, 19/6 

0 

66.37N 

165. 30W 

13 

159 

Sh1slu;iarcf 

2401-21553 

February 27, 1976 

0 

C5.17N 

165. S3W 

14 

158 

Teller 

2401-21555 

February 27, 1976 

0 

63.56N 

168. 17W 

IS 

156 

St. Lawrence Is. 

2402-20191 

February 28, 1976 

0 

61.15N 

146. 13U 

16 

154 

Valdez 

2402-20194 

February 23, 1976 

0 

59.53N 

147. 15W 

19 

153 

Montague Island 

2402-20200 

Febniarv 23, 1976 

5 

58.31N 

148. 12W 

20 

15? 

Gulf of Alaska 

2402-22005 

February 28, 1576 

10 

66.38N 

166. 55W 

13 

159 

Shishn;arcf 

2402-22011 

February 28, 1976 

0 

65.18N 

168.22W 

15 

159 

Teller 

2403-20222 

February 29, 1976 

0 

69.15M 

139. 13W 

12 

163 

Herschel Island 

2403-20252 

February 29, 1976 

0 

59.51tl 

148.42W 

19 

153 

Seward 

2403-20254 

February 29, 1976 

0 

58.28fi 

U9.40W 

20 

152 

Gulf of Alaska 

2403-22054 

February 29, 1976 

0 

69.15N 

K4.59W 

12 

163 

Cape Lisburne 

2404-22115 

March 1, 1976 

25 

67.5SN 

168. 13U 

13 

161 

Point Hope 

2404-22121 

r.arch 1, 1976 

10 

66.39N 

169. 49W 

14 

159 

Naukan, Siberia 

240/-20492 

March 4, 1976 

0 

55.43N 

157. 17W 

24 

149 

Chignik 

7407-20495 

Mjrch 4, 1976 

5 

54.20N 

153. C4W 

25 

148 

Simeonof Island 

2408-20501 

r.arch 5, 1976 

15 

71.49:i 

141. SOW 

12 

167 

Beaufort Sea 

2409-20555 

March 6. 1976 

0 

71.51N 

143. 32W 

12 

167 

Beaufort Sea 

2409-20564 

ftarch 6, 19/6 

15 

69.17N 

K7.4rW 

14 

163 

Sagavanirktok 

2410-21013 

March 7, 1976 

20 

71.491 

144. 57W 

12 

167 

Beaufort Sua 

2410-21061 

March 7, 1976 

10 

57.05N 

160. 36W 

24 

150 

Bristol Bay • Ilnik 

2411-21071 

March 8, 1976 

5 

71.48N 

1<5.31W 

13 

167 

Beaufort Sea 


2412-21133 

March 9, 1976 

0 

71. SON 

147. 46U 

13 

167 

Beaufort Sea 

2412 ,21132 

faren 9, 1976 

IS 

70.34N 

150. OIW 

14 

165 

Harrison Bay 


March 10, 1976 

15 

71.431 

149. 13W 

14 

167 

Beaufort Sea 

2413-H?20 

March IG, 1976 

0 

71. MN 

162. OIW 

22 

154 

Russian Mission 

2413-2122? 

March 10, 19/6 

0 

59.52N 

163. 03W 

23 

152 

Bethel 

2413-21225 

March 10, 1976 

6 

5S.29N 

164.03./ 

24 

151 

Bristol Bay 

2413-21231 

F5irch 10, 1976 

0 

57.05N 

164. 53W 

25 

ISO 

Bering Sea 

2413-21234 

March 10. 1976 

e 

55.42N 

165. 43W 

26 

149 

Bering Sea 

2413-21240 

M^rch 10, 1976 

0 

54.18N 

166. 30W 

27 

148 

Unalaska Island 

2413 21243 

March 10, 1976 

10 

52.54.N 

167. 15W 

28 

147 

Uenak Island 

2414-21243 

March 11, 1976 

5 

71.53N 

150. 34W 

14 

167 

Beaufort Sea 

2414-21244 

March 11, 1976 

1.5 

70.37N 

152. SOW 

15 

165 

Harrison Bay 

2415-21300 

f!arch 12, 1976 

10 

71.S4N 

151. 51W 

14 

168 

Beaufort Sea 

2415-21302 

Ftarch 12. 1476 

10 

70.3SN 

154. C3W 

15 

165 

Ikpikouk 

2415-2133? 

March 12, 1976 

20 

61.201 

164.4SW 

23 

154 

Kelson Island 

2415-21342 

flarch 12, 197b 

1C 

5S.351 

1C6.4SW 

25 

151 

Bering Sea 

2416-21361 

March 13, 1976 

5 

70.37N 

I55.4CW 

16 

165 

BarroM 

2416-21331 

March 13, 19/6 

15 

64.02N 

163. 54W 

21 

156 

Golovin 

2416-21393 

March 13, 1976 

0 

59..S6.N 

167. IbW 

24 

152 

lunivak Island 

2417-21415 

March 14, 1976 

10 

7C.39N 

1S6.58W 

16 

165 

F'eadc River 

2417-21424 

March 14, 1970 

5 

6S.03N 

160. SOW 

18 

161 

Utuktik River 

2417.21431 

March 11, 1976 

20 

65.44N 

162.28W 

19 

159 

Kotzebue 

2417-21440 

March 14, 19/6 

10 

64.031 

165. 18W 

21 

156 

Noire 

241 7 -21442 

M-arch 14, 1976 

10 

62.411 

166. 31W 

22 

155 

Black 

2417-21445 

M.arch 14, 19/6 

10 

61. HN 

16/.39W 

23 

154 

Mc»oper Bay 

2417-21471 

March 14, 1976 

15 

71.Sf1 

156. IIW 

15 

168 

Barrow 

2418-21491 

fVirch 15, 19/6 

15 

65.241 

16S.25W 

21 

158 

Teller 

2418-214*4 

Match 15, 1976 

5 

64. Oil 

166. 45W 

22 

156 

Nome 

2418 21500 

March 15. I97b 

0 

62.411 

167. 

23 

155 

Black 

2419-21525 

March 16, l97o 

10 

71.5.51 

157. 3IW 

16 

168 

Bart c»w 

2419 21 Sr 

March 16, 1976 

20 

70.4 II 

1S1.40W 

i; 

165 

Wilnwriqht 

2419-21541 

Mjirch lb, 1976 

IS 

6H.CW.1 

163. 41W 

19 

161 

DeLonq Mis. 

2419 21543 

M^rch 16. 1976 

IS 

66.461 

165. IM 

20 

160 

Shivhraref 

24I9-2PS0 

••arch lb, 1 »7b 

10 

65. 2M 

166.4HW 

21 

158 

Teller 

241 '-2 155? 

March lb, l9/^ 

5 

M.U51 

IGil.C'iW 

22 

15b 

Bering Sea 

24ZO-215K3 

Mirth 17, 1976 

Ij 

n S5N 

159.0.1W 

16 

U8 

Chukchi Sea 

24 ?0 21550 

••*rch 17, 19/0 

10 

h:. 1 »1 

161. row 

17 

165 

Wainur1g*il 

24?i)-?lSi.’ 

»’irch 17, 19/6 

5 

b'M.vri 

iM.nw 

19 

163 

Point lav 

2420-21V.5 

M.inh P, I'»76 

5 

C3.0»1 

165. nw 

19 

161 

Point Hone 

24.'0-.V‘(H)l 

P, 17, I'l/b 

:s 

441 


20 

159 

Shish- iref 

24/a ;’.5i 4 

Mitch 1/, ll7t 

s 

b5.. 

it’i.i;w 

22 

1S8 

lellct 

24/1 2.012 

M..irch 12, 1 *7t- 

10 

/I SM 

It »..*sw 

17 

Uc) 

Chukchi Sea 


I 


?421*??044 

lUrcIt 16, 197G 

5 

70.40ri 

162. 4CW 

16 

165 

Niliwrlght 


H«rch IB, 1976 

10 

69.22N 

164 4t14 

19 

163 

Point Lay 

2421-??Oi,3 

March 18, 1976 

0 

68.04N 

166. 3/W 

20 

161 

Point Hope 

2421-2201.3 

March 18, 1976 

15 

60.44M 

168.15VI 

21 

160 

Bering Straits 

2421-22062 

March 18, I97h 

eo 

65.25M 

169. 43W 

22 

158 

Bering Straits 

2422-22100 

March 19, 1976 

10 

71.57N 

161. 51U 

17 

168 

Hoeberg 

2422-22102 

March 19, 1976 

10 

70.40N 

164. 09W 

18 

166 

Chukchi Sea 

2423-22160 

March 20, 1976 

10 

70.42N 

165. 35U 

18 

166 

Chukchi Sea 

2423-22163 

March 20, 1976 

10 

69.25N 

167. 37W 

20 

163 

Chukchi Sea 

2423-2216S 

March 20, 19/6 

20 

08.07N 

169. 2SM 

21 

161 

Chukchi Sea 

2424-20303 

March 21, 1976 

10 

70.41N 

141. 15W 

19 

166 

Beaufort Sea 

2424-20390 

March 21, 1976 

5 

69.24f« 

143. 17W 

20 

163 

Barter Island 

2424-20413 

March 21, 1976 

10 

61.21N 

151.55W 

26 

153 

Tyonek 

2424-22212 

March 21 , 1976 

15 

71.57N 

164. 49W 

18 

168 

Chukchi Sea 

2424-2221S 

March 21, 1976 

s 

70.41N 

167. 07N 

19 

166 

Chukchi Sea 

2424-22221 

March 21, 1976 

5 

69.23N 

169.09W 

20 

163 

Chukchi Sea 

242S-20444 

f.'rch 22, 1976 

0 

69.24N 

144. 42U 

20 

163 

Mt. Michel son 

2426-222 7S 

March 22, 1976 

0 

69.23fl 

170.33W 

20 

163 

Chukchi Sea 

242S-22262 

March 22, 1976 

0 

68.05N 

172.22W 

21 

161 

Chukchi Sea 

2426-20493 

March 23, 1976 

10 

72.00N 

141. 47W 

19 

168 

Beaufort Sea 

2426-20541 

March 23, 1976 

20 

57.15N 

157.38W 

30 

149 

Ugashik 

2427-20592 

March 24, 1976 

5 

58.37N 

158. low 

29 

151 

Nushagak 

2427-20S9S 

March 24, 1976 

5 

57. UN 

159.04W 

30 

149 

Port Helden 

2427-21001 

March 24, 1976 

10 

55.50N 

159. 56W 

31 

149 

Port Mollcr 

2428-21015 

March 25, 1976 

20 

69.27N 

148. 57W 

21 

164 

Sagavanlrktok 

2426-21044 

March 25, 1976 

0 

60.01N 

158.39W 

29 

152 

Ten l.ikes Area 

2428-21C62 

March 25, 1976 

15 

54.29N 

162.06W 

33 

147 

Cold Bay 

2430-21131 

March 27, 1976 

10 

69.30N 

151. 4SW 

22 

164 

Harrison Bay 

2430-21163 

March 27, 1976 

0 

58.42N 

162. 27W 

31 

is; 

Soodnews 

2430-21165 

March 27, 1976 

0 

57.19N 

163. 21U 

32 

149 

Bristol Bay 

2430-21172 

March 27, 1976 

10 

55.55M 

164. 12U 

33 

148 

Bristol Bay 

2431-21185 

March 28, 1976 

15 

69.28N 

153. 12W 

23 

164 

Uniat 

2431-21203 

March 28, 1976 

0 

64. ION 

159. 28li 

27 

156 

Norton Bay 

2431-21215 

March 28, 1976 

0 

60.04N 

162. S3U 

30 

152 

Baird Inlet 

2431-21221 

March 28, 1976 

10 

58.42N 

163. SOW 

31 

in 

Bering Sea 

2431-21224 

March 28, 1976 

0 

57.iaN 

164. 44W 

32 

149 

Bering Sea 

?/*31.->1230 

March 23, 1976 

0 

55.55N 

165. 35W 

33 

148 

Bering Sea 

2432-21234 

fUrch 29, 1976 

10 

72.03N 

150.16W 

21 

169 

Beaufort Sea 

2432-21241 

March 29, 1976 

20 

70.47N 

152.34W 

22 

166 

Harrison Bay 

2432-21243 

March 29, 1976 

15 

69.30N 

154. 37W 

23 

164 

Ikpikruk River 

2432-21252 

March 29, 1976 

0 

66.52N 

153.06W 

25 

160 

Shungnak 

2432-21261 

March 29, 1976 

0 

64.1iri 

160. 56W 

27 

156 

Norton Bay 

2432-21282 

March 29, 1976 

15 

57.19N 

1C6.13W 

32 

149 

Bering Sea 

2433-21293 

March 30, 1976 

20 

70.48N 

154. 01W 

22 

166 

Teshekpuk 

2433-21302 

March 30, 1976 

0 

69.31N 

156. 03W 

23 

164 

lookout Ridge 


2433-21311 

March 30. 1976 

5 

66.S3N 

159. 31W 

26 

ISO 

Shungnak 

2433-21320 

March 30, 1976 

5 

64.13N 

162. 20W 

28 

156 

Norton Bay 

2433-21322 

March 30. 1976 

15 

62. SIN 

163. 35U 

29 

155 

Kwiguk 

2434-21353 

March 31. 1976 

0 

70.47N 

155. 21U 

23 

166 

Teshekouk 

2434-21365 

March 31. 1376 

10 

66.52U 

169. 55W 

26 

160 

Selawlk 

2434-21371 

March 31. 1976 

10 

65. rN 

152.?5’.l 

27 

158 

Bendeleben 

2434-21374 

March 31. 1976 

10 

64.11N 

163. 46W 

28 

156 

Solomon 

2434-21380 

March 31. 1976 

10 

62. SON 

164.S9U 

29 

155 

Black 

2435-21405 

April 1. 1976 

5 

72.04N 

154. 33W 

22 

169 

Beaufort Sea 

2435-:U23 

Aoril 1. 1976 

20 

66.53N 

162. 22W 

26 

160 

Kotzebue 

243S-2U30 

Arril 1. 1976 

20 

65.32N 

163. S1W 

27 

158 

Bendeleben 

2436-21463 

April 2. 1976 

10 

72. OSH 

155. SAW 

22 

169 

Beaufort Sea 

2436-21470 

April 2, 1976 

10 

70.49N 

158. 11W 

23 

166 

Meade River 

2436-21472 

April 2. 1976 

10 

69.32N 

160. 16W 

25 

164 

Point lay 

2436-21475 

April 2. 1976 

5 

68. UN 

162. 08W 

26 

162 

Delong Mts 

2437-21524 

April 3. 1976 

10 

70.51N 

159. 37W 

24 

166 

Hainwright 

2437-21531 

April 3. 1976 

15 

69.33N 

161. 41W 

25 

164 

Utukok River 

2437-21533 

Aoril 3. 1976 

20 

68.15N 

163. 31W 

26 

162 

Delong Mts 

2438-21580 

April 4. 1976 

10 

72.07N 

158. 41U 

23 

169 

Chukchi Sea 

2439-20234 

April 5. 1976 

20 

61.29N 

147. 26W 

32 

153 

Anchorage 

2440-20293 

April 6, 1976 

10 

61.3aN 

148. 53U 

32 

153 

Anchorage 

2440-20295 

April 6. 1976 

10 

60.08N 

149. 56W 

33 

152 

Seward 

2440-20302 

April 6. 1976 

10 

58. ASH 

150. SAW 

34 

150 

Afognak 

2440-20304 

Aoril 6. 1976 

20 

57.22N 

151.43W 

35 

119 

Kodiak 

2440-22095 

April 6. 1976 

0 

70. SON 

163. 56U 

25 

166 

Chukchi 5«a 

2440-22101 

April 6, 1976 

0 

69.32M 

166.001/ 

26 

164 

Chukchi Sea 

244C-22104 

Anril 6, 19/6 

10 

63. UN 

167. 49W 

27 

162 

Point lay 

2440 22110 

April 6, 1976 

20 

66.55N 

169. 38W 

28 

160 

Chukchi Sea 

2411-20321 

April 7. 1976 

20 

70.49N 

139.37W 

25 

166 

Beaufort Sea 

2411-22153 

Anril 7, 1976 

10 

70.51N 

1C5.21W 

25 

167 

Chukrhl Sea 

2141-22155 

April 7, 1976 

10 

69.31N 

167. 25W 

26 

164 

Chukchi Sea 

2441-22162 

Anril 7, 1976 

10 

68.16N 

169. 15W 

?3 

162 

Chukchi Sea 

2412-20300 

April 8, 1976 

5 

70. SON 

111.02W 

2£ 

167 

Beaufort Sea 

2112-22214 

April 8, 1976 

0 

69.3JM 

168. 55W 

27 

164 

Chukchi Sea 

211?-22.’20 

April 8, 1976 

0 

68. UN 

170.15W 

23 

162 

Chui.ehl Ses 

2111-20134 

April 9, 10/6 

0 

70.52N 

142. 2(W 

26 

167 

Bc.iufort Sea 

2113-20410 

9. 1976 

15 

5:.35N 

114.:»»W 

27 

161 

Mt. MlchcUon 

2111-204 12 

April 10, 1976 

0 

70.53H 

t43.4(.W 

26 

167 

Bart^'f Island 

?111-2o:'»5 

Apt 11 10, 1071. 

5 

60. 35% 

145. SOW 

23 

161 

Mt. MicheUon 

2415-2055'J 

A;ir11 11. 10/6 

10 

73.51% 

145. UW 

27 

167 

f1a>r’uiri Island 

2115-20553 

April 11. <0/6 

23 

60.35% 

147. i*n/ 

28 

1M 

Sa»Mva*iirklok 

2417-21101 

April 13. 10/6 

0 

58.1}%% 

11*0.5 iW 

3/ 

150 

M.i«|i.ni«'1sti*r Island 

7117-.-’il01 

Ajh-11 11, 19’6 

0 

57,.’5H 

161.1 -W 

irt 

149 

r-is*o1 n.iy 

2117 **1110 

Apiil 13, 1‘»;6 

0 

56.0/% 

l62..i'W 

.TO 

14/ 

Bristol n.iy 

2117-2111.1 

Anril 13. 11/6 

20 

54..T3N 

163. 27W 

10 

lit* 

false »*ass 


244C-2n?l 

April 14, 1976 

0 

70.54*1 

149. 30W 

28 

167 

Prudhor Day 

?448-:n?4 

AjTil 14, 19/0 

10 

69.36N 

151.34U 

29 

164 

Unlit 

244S-?m3 

April 14, 197b 

0 

60.10*1 

161.201 

36 

152 

Bethel 

244H-m6U 

April 14, 1976 

0 

58.47N 

162. 19W 

37 

150 

Hwriolstcr Islifld 

24fiO-?l?4S 

April 16, 1976 

0 

66.5911 

157. 57M 

32 

160 

Shun'inaV 

24«»0-2l?54 

April 16, 1976 

10 

64.1711 

ie0.49W 

34 

157 

Norton Bay 

2450-?1?6l 

April 16, 1976 

10 

62.5611 

162.03W 

35 

155 

KMiqak 

24i»0-71272 

April 16, 1976 

20 

58.4811 

ibs.nu 

38 

150 

Bering SEa 

24S1-212CS 

April 17, 1976 

0 

72.12M 

151. 23W 

28 

170 

Beaufort SCa 

2451 -2 1292 

April 17, 197b 

0 

70.5CN 

153. 44U 

29 

167 

Teshdepuk 

24S1-2U03 

April 17, 1976 

10 

67.01N 

159.20U 

32 

160 

Shunnnak 

2451-21310 

Anril 17, 1976 

20 

65.4011 

160. SOW 

33 

156 

Candle 

2451-2i312 

April 17, 1976 

10 

64.1911 

162 . nw 

34 

157 

Solomon 

2451-21315 

April 17, 1976 

15 

62.5811 

163. 26W 

35 

1SS 

Yukon Delta 

2452-21344 

April 18, 1976 

0 

72. ION 

152. 46W 

28 

170 

Beaufort Sea 

2452-21350 

April 18, 1976 

0 

70.5411 

155. 07H 

29 

167 

Barrow 

2452-21364 

Aortl 18, 1976 

20 

6S.3011 

162. 16U 

34 

158 

Bendeleben 

2452-213/3 

April 18, 1976 

0 

62.5611 

164. 53U 

36 

155 

Yukon Delta 

2452-21300 

April 18, 1976 

5 

61.3411 

166. 01U 

37 

153 

Nelson Island 

2452-21382 

April 18, 1976 

10 

60.11N 

167.05W 

38 

151 

Nunivak Island 

2453-21395 

April 19, 1976 

0 

73.2611 

151.32W 

27 

173 

Beaufort Sea 

2453-21402 

April 19, 1976 

0 

7 ? 1211 

154. 13W 

29 

170 

Boaufert Sea 

2453-21404 

April 19, 1976 

0 

70.5611 

156.3SW 

30 

16? 

Barrow 

2453-21420 

April 19. 1976 

0 

67.0111 

162. 14W 

33 

160 

Baldwin Pen. 

2453-21422 

April 19, 1976 

0 

65.40N 

163. 45U 

34 

158 

Bendeleben 

2453-21425 

April 19, 1976 

0 

64.1911 

165. 05W 

35 

157 

Nome 

2453-21434 

April 19. 1976 

0 

61.35N 

167. 29U 

37 

153 

Hooper Bay 

2453-21440 

April 19. 1976 

0 

60.1211 

168. 32U 

38 

151 

Bering Sea 

2453-21443 

April 19, 1976 

0 

58.4911 

169. 3CW 

39 

150 

Bering Sea 

2453-21445 

April 19, 1976 

5 

57.25N 

170.24M 

40 

148 

Bering Sea 

2454-21460 

April 20, 1976 

10 

72.1311 

155. 37U 

29 

170 

Barrow 

2454-21471 

April 20. 1976 

10 

68.21N 

161.5SU 

32 

162 

Delong Hts. 

2454-21474 

April 20, 1976 

10 

67.0211 

163. 35W 

33 

160 

fk)atak 

2454-21480 

April 20, 1976 

10 

65.41N 

lAs.oew 

34 

158 

Teller 

2454-21483 

Anril 20, 1976 

0 

64.20N 

166. 28W 

35 

157 

Nome 

2455-21541 

April 21, 1976 

0 

64.15N 

167.58U 

36 

156 

Nome 

2456-21575 

April 22, 1976 

IS 

70.54N 

160. 5SW 

31 

167 

Wilnwright 

2456-21582 

April 22, 1976 

10 

69.36N 

162. 59W 

32 

165 

Point Lay 

2456-2158* 

April 22, 1976 

0 

68.18N 

164. 5SW 

33 

U2 

Point Hope 

2456-21591 

April 22, 1976 

0 

66.S8N 

166.30W 

34 

160 

Chukchi Sea 

2456-21593 

April 22, 1976 

0 

65.3711 

168. OOW 

35 

158 

Teller 

2456-22000 

Anril 22, 1976 

10 

64.1611 

169.22W 

36 

156 

Bering Sea 

2457-20231 

April 23, 1976 

0 

61.31N 

147. 24U 

33 

153 

Valdez 

2457-20234 

April 23, 1976 

0 

6C.09N 

148.26U 

39 

151 

Montague Island 

2457-20248 

April 23, 1976 

0 

58.4511 

149.25W 

40 

149 

Tip of Renal Pen. 


2457-22040 

April 23, 1976 

0 

69.38N 

164. 20W 

32 

165 

Point Lay 

2457-22042 

April 23, 1976 

0 

6B.19N 

166. 12W 

33 

162 

Point Hope 

2457-22045 

April 23, 1976 

0 

66.S9N 

167. 51U 

34 

160 

Chukchi Sea 

2457-22051 

April 23, 1976 

0 

65.39N 

169.22W 

35 

ISS 

Bering Straits 

2458-22101 

April 24, 1976 

0 

68.1711 

167. 43W 

34 

162 

Point Hocc 

2458-22110 

April 24, 1976 

0 

65.37N 

170.51W 

36 

158 

Chukotsch Pen. 

2459-20321 

April 25, 1976 

0 

69.37N 

141. 28W 

33 

165 

Demarcation Point 

2461-20431 

April 27, 1976 

5 

70.56N 

142. 14W 

32 

167 

Beaufort Sea 

2461-20433 

April 27, 1576 

20 

69.38N 

144. 19W 

33 

165 

Barte** Island 

2464-71004 

April 30, 1976 

5 

69.34N 

148.41W 

34 

165 

Prudhoe Gay 

2465-21065 

Pav 1, 1976 

0 

68.18N 

151. 59W 

36 

162 

Chandler Lake 

2465-21071 

Pniy 1, 1976 

0 

66.58N 

153.39W 

37 

160 

Betties 

2465-21074 

Pay 1, 1976 

0 

65.38N 

155. 08W 

33 

158 

Melozltna 

2465-21080 

Pay 1, 1976 

0 

64.17N 

156. BOW 

39 

156 

Galena 

2405-21083 

P.1V 1. 1976 

0 

62.55N 

157. 45W 

40 

154 

Iditarod 

2465-21085 

Pay 1, 1976 

20 

61.32N 

158.54W 

41 

152 

Holy Cross 

2466-21114 

Kav 2, 1976 

1 

70.53N 

149. 33W 

34 

167 

Pnidhoe Bay 

2466 21123 

May 2, 1976 

5 

68.178 

153. 27W 

36 

162 

Chandler Lake 

2466-21130 

May 2, 1976 

1 

66.57N 

155. o;w 

37 

160 

Walker Lake 

2467-21170 

May 3, 1976 

0 

72. ION 

148. 33W 

33 

170 

Beaufort Sea 

2467-21172 

*lay 3, 1976 

0 

70.54M 

150.54W 

34 

167 

Beau'or. Sea 

2467-21204 

May 3, 1976 

IS 

60.11N 

162. 4;w 

43 

150 

Bethel 

2468-21224 

Mjv 4, 1976 

5 

72.09N 

149. 59W 

33 

170 

Beaufort Sea 

2468-21231 

P.ay 4, 1976 

10 

70.53N 

152. 19W 

34 

167 

Harrison Bay 

2468-21245 

May 4. 1976 

15 

6S.37N 

159.25W 

39 

158 

Candle 

2468-21251 

May 4, 1976 

IS 

64.16N 

160.46W 

40 

156 

Norton Hay 

246B-212S4 

Pay 4, 1976 

20 

62.54N 

162. OIW 

41 

154 

St. Michael 

2472-21460 

ray e, 1976 

5 

70.51N 

15S.10W 

36 

167 

Barrow 

24/4-21570 

Pay 10, 1976 

0 

72.07N 

158.4v)W 

35 

170 

Chukchi Sea 

2474-21572 

10, 1976 

5 

70.51N 

161. 02W 

36 

167 

Wa inwrlght 

2474-21575 

May 10, 1976 

20 

69.J3N 

163.0GW 

37 

164 

Point lay 

2474-21581 

Kyv 10, 1976 

10 

66.14N 

164. 57W 

38 

162 

Point Mnpe 

247^-21581 

P.W 10, 1976 

0 

6b.S5N 

1C1.35W 

39 

160 

Shlshinarcf 

2474-21590 

Mav 10. 1976 

10 

65.34N 

168. OIW 

40 

158 

Teller 

2470-20151 

Pay 15, 1176 

20 

62.48N 

15.*».05W 

44 

153 

TaUectna 

2479 20453 

Hay IS, 19 *6 

10 

61.26M 

151. 14W 

45 

151 

Line Hills 

?479-2O4f,0 

*^ay IS. 1976 

5 

60.0?N 

1S4.17U 

46 

149 

Lake Clark 

24 7'* ?04b? 

Hiy IS, 

5 

p!i.39N 

15S.15W 

47 

147 

Raima 1 

2483 20501 

nw 16, 1976 

15 

64.03N 

• 5?.nn< 

43 

155 

lake Ptnchu'.^lna 

24.10-2051? 

M.W 16, I'i76 

15 

61./4N 

154. 41W 

4S 

151 

Lire Vllla.ic 

,-481 21K0 

••-w 20. 1976 

20 

68.‘>»N 

1' ♦ 14W 

41 

151 

Survey Pass 

241M 21125 

•*ay /O, n/b 

0 

65.. -no 

ni.cw 

41 

157 

Iki'.lla 

?AV\ 2113? 

Mu .0. I*7b 

;o 

M.O/N 

IV*. on 

U 

155 

k 1 1 1 iiq 

24r; mil 

**»y \ *ff. 

,0 

bO.01% 

if.i..r-w 

47 

Ki 

bet? 1*1 

74H4?n5j 

P.iy 2i*. 1 >/6 

20 

58, i n 

I02.25W 

4.9 

14/ 

Ma^enriner Island 


! 


248S-211B4 

Mjy 21, 197C 

20 

65.27N 

158. 11U 

43 

157 

Koyukuk 


24fiS-?n90 

MOV 21. 1976 

0 

64.06K 

159.31U 

44 

155 

Unalakleet 

o 

24ns.2i?o? 

H4v 21, 1976 

0 

60.00N 

162. 56U 

47 

148 

Bethel 


2487-21 ?BS 

Hav 23, 1976 

0 

69.25N 

156.11tf 

40 

163 

Meade River 


2487-21291 

K«v 23. 1976 

0 

68.06N 

158. 01U 

41 

161 

Howard Mast 


2487-21294 

May 23, 1976 

5 

66.4CN 

159.39W 

42 

159 

Selawlk 


2487-21303 

Hav 23, 1976 

0 

64.05fl 

162.26W 

44 

154 

Sol onion 


2487-2U0S 

May 23, 1976 

0 

62.43N 

163. 40U 

45 

152 

Kwiguk 


2488-21304 

May 24, 1970 

0 

62.2CN 

165. 16U 

46 

152 

Blaca 


2488-21371 

t;av 24, 1976 

0 

61.03 

166. 24W 

47 

150 

Hooper Bay 


2488-21373 

May 24, 1976 

0 

59.40f< 

167. 27W 

48 

148 

NunWak Island 


2494-20280 

May 30, 1976 

20 

61.20N 

143. 59U 

47 

149 

Anchorage 


2494-20283 

May 30, 1976 

20 

59.57N 

150.01U 

48 

147 

Kenil Men. 


2494-2028S 

May 30, 1976 

20 

58.34N 

150. sow 

49 

145 

Chugach Islands 


2494-20292 

May 30, 1976 

10 

57.11N 

151. 53U 

50 

143 

Kodiak 


249S-2030S 

May 31. 1976 

5 

70.40N 

139.49U 

40 

166 

Beaufort Sea 


2495-20311 

May 31, 1976 

5 

69.23N 

141. 52W 

41 

163 

Demarcation Moint 


2495-20325 

Kay 31, 1976 

15 

64.02N 

148.09W 

46 

153 

Fairbanks 


2495-20332 

May 31, 1976 

20 

62.41N 

149.22U 

47 

151 

Talkeetna Hts 


2495-20334 

flay 31. 1976 

1 

61.19N 

150.30U 

48 

149 

Anchorage 


2495-20341 

Kay 31, 1976 

0 

59.56N 

151.31U 

48 

147 

Kenal 


2495-20350 

Nay 31. 1976 

10 

57.10N 

153.22W 

50 

143 

Kodiak 

• 

2495-20352 

May 31, 1976 

10 

55.47N 

154. 12W 

51 

141 

Trinity Island 


2496-20303 

June 1, 1976 

20 

70.39N 

141. 15U 

42 

163 

Barter Island 


2496-20393 

June 1, 1976 

20 

61.18N 

151. 53U 

48 

149 

Tj^nek 


2496-20395 

June 1, 1976 

20 

59.55N 

152.56W 

49 

147 

11 lamna 


2496-20402 

June K 1976 

10 

58.32N 

153.53U 

50 

145 

Katmdl 


2497-20421 

June 2, 1976 

0 

70.41N 

142. 38U 

41 

165 

Demarcation Moint 


2499-20531 

June 4, 1976 

0 

71.56N 

143.19W 

40 

168 

Beaufort Sea 


2499-20540 

June 4, 1976 

5 

69.22K 

147. 39W 

42 

162 

Sagavanirktok 


2500-20590 

June 5, 1976 

5 

71.54N 

144. 48W 

40 

168 

Beaufort Sea 


2500-20592 

June 5, 1976 

10 

70.38K 

147. 05W 

41 

16b 

Mrudhoe Bay 

■. 

2500-20595 

June 5, 1976 

5 

69.200 

149.07W 

41 

162 

Sagavanirktok 


2501-21044 

June 6. 1976 

0 

7t.S3N 

K6.16W 

40 

168 

Beaufort Sea 


2501-21051 

June 6, 1976 

1 

70.37N 

148.33W 

41 

165 

Mrudhoe Bay 


2505-21305 

June 10. 1976 

5 

61.16N 

164. 54W 

48 

148 

Nelson Island 


2505-2131? 

Jum; 19, 1976 

'0 

S9.53N 

165. 5SW 

49 

146 

Nunivak Island 


2505-21314 

June 10, 1976 

0 

58.31N 

166.52W 

50 

144 

Bering Sea 


2505-21321 

June 10, 1976 

0 

57.07N 

167.46U 

51 

14? 

St. George Island 


2506-21340 

June 11, 1976 

5 

69.19N 

157.44W 

43 

162 

Lookout Ridge 


2506-21343 

June 11. 1976 

5 

68.00N 

159.32U 

44 

159 

Noatak 


2500-21363 

June 11, 1976 

0 

61.15N 

166. 16W 

49 

148 

Hooper Bay 


2506-21370 

June 11, 1976 

5 

59.53N 

16/.18U 

49 

146 

Nunivak Island 


2506-21384 

June 11, 1976 

5 

54.18N 

170.48U 

53 

137 

Bering Sea 



2507-21404 

June 12, 1976 

5 

66.39N 

162.39W 

45 

157 

Kotzebue 

2507-21422 

June 12, 1976 

0 

61.14N 

167. 47W 

49 

148 

Hooper Bay 

2507-21424 

June 12, 1976 

0 

59.52N 

168. 43W 

49 

146 

Nunivak Island 

2507-21431 

June 12, 1976 

0 

58.29N 

169.45W 

50 

14J 

Bering Sea 

2507-21433 

June 12, 1976 

2 

57.06N 

170.39W 

51 

141 

Mribilofs 

2508-21444 

June 13, 1976 

25 

71.52N 

156.1 5U 

41 

167 

Barrow 

2508-21462 

June 13, 1976 

5 

66.41N 

164. GOW 

45 

157 

Shishmaref 

2503-21480 

June 13, 1976 

20 

61.16N 

169.08W 

49 

148 

Bering Sea 

2503-21482 

June 13, 1976 

20 

59.53fl 

170.10W 

SO 

146 

Bering Sea 

2509-20103 

June 14, 1976 

5 

61.15N 

144. 46W 

49 

148 

Valdez • Chitina 

2509-20105 

June 14, 1976 

20 

69. 52N 

145.48V 

50 

145 

Cordova 

2509-21520 

June 14, 1976 

5 

66.39N 

165. 30W 

45 

157 

Shishmaret 

2510-21562 

June 15, 1976 

0 

71.49N 

159.1SU 

41 

167 

Meard Bay 

2510-21570 

June 15, 1976 

20 

69.16N 

163.31W 

43 

161 

Moint lay 

2510-21572 

June 15, 1976 

5 

67.57N 

165. 19W 

44 

159 

Moint Hooe 

2511-22021 

June 16, 1976 

15 

70.35N 

162. 58W 

42 

1C4 

Chukchi Sea 

2515-20412 

June 20, 1976 

15 

71.49N 

140.41U 

41 

167 

Beaufort Sea 

2524-21331 

June 29, 1976 

10 

70.33N 

155.49U 

42 

163 

Moint Barrow 

2524-21334 

June 29, 1976 

5 

69.15N 

157. SOW 

43 

160 

Lookout Ridge 

2525-21410 

June 30, 1976 

15 

64.01N 

16S.25W 

46 

151 

Norton Sound 

2525-21412 

June 30, 1976 

1 

62.39N 

166. 36U 

47 

149 

Kwiguk - Black 

2525-21415 

June 30, 1976 

0 

61.17N 

167. 43W 

48 

146 

Hooper Bay 

2525-21421 

June 30, 1976 

25 

59.55N 

168.45W 

49 

144 

Nunivak Island i 

2526-21430 

July 1, 1976 

10 

59.53fl 

170.11U 

49 

144 

Bering Sea 

2526-21491 

July 1, 1976 

20 

55.44N 

172.52W 

51 

138 

Bering Sea • 

2527-21534 

July 2, 1976 

10 

59.55N 

171.34U 

49 

144 

St. Matthews Island 

2527-2155? 

July 2, 19/6 

5 

54.22M 

175.04W 

52 

136 

Bering Sea 

2528-21590 

July 3, 1976 

10 

61.16N 

172.03W 

48 

146 

Bering Sea 

2528-22001 

July 3, 1976 

0 

57.03N 

174. 56W 

50 

140 

Bering Sea 

2528-22004 

Jily 3, 1976 

0 

55.44N 

175. 46W 

51 

138 

Bering Sea 

2531-20313 

July 6, 1976 

15 

65.23N 

146.48*./ 

45 

153 

LivcttgooJ C «D 

2531-20320 

July 6, 1976 

2 

64.02N 

149. 07W 

46 

151 

Fairbanks C ♦O 

2531-20322 

July 6, 1976 

1 

62.41N 

149.?iw 

47 

148 

Tall.rctna Mts. C 

2531-20325 

July 6, 1976 

10 

61.19N 

150.28W 

48 

140 

Anchorage 

2532-20X13 

July 7, 1976 

20 

61.1SN 

151.57U 

48 

146 

Tyonck 

2532-22194 

July 7, 1976 

10 

68.o:n 

171.0iW 

43 

153 

Chukchi Sea 

2533-20150 

July n. 1976 

5 

58. JIN 

155.22W 

49 

14? 

Katinai 

253320155 

July 0, 10/6 

5 

5F.45N 

157.05W 

SI 

13S 

Gulf of Alaska 

2533-.V250 

July a, 1976 

0 

69. UN 

170. XOW 

42 

160 

Chill chi Sea 

?534-20r.01 

July 0. 10^6 

20 

Sil.30M 

156.4MJ/ 

40 

142 

Nikni'k 

25J4-20M1 

Jil. 9. p:i. 

5 

5/.lV*N 

157. 4IW 

M 

140 

t'gishik C 

25^6-:'0* X* 

July 11, 1»76 

15 

M.18N 

140.12V 

41 

160 

Si Mvanirktok 

2.1/-21UM 

JJ^ 1?, 1‘»76 

10 

71. SIN 

14f .I6U 


16u 

Cruiiferl Sea . 

:'5XH-210T 

Jilv 12. 1 »/6 
.lulv 13, 1'i/f, 

5 

10 

69.riM 

71.51N 

150.3 V 
147. 4iW 

41 

39 

160 

166 

untjt ■'iilGINAL PAGE IS 

n..ufp, t V. )P POOR qualit; 


2b39-?llSI 

duly 14, 1970 

20 

2539.211S3 

duly 14, 1970 

0 

2S39-211CO 

duly 14. 19/C 

2 

2li<0-?12l*S 

duly 15. 1970 

0 

2S40-21211 

duly 15. 1976 

5 

2MO-212M 

duly 15. 1976 

5 

2S11-212C3 

duly 10. 1976 

0 

2541-21270 

duly lb. 1976 

0 

ir 541-212/2 

July 16. 19/6 

0 

2541-212RI 

duly 16. 1976 

10 

2541-212B4 

duly 16. 1976 

15 

2542-21324 

duly 17. 1976 

15 

2542-21330 

July 17. 1976 

20 

2543-21380 

July 18. 1976 

0 

2543-21382 

July 18. 1976 

20 

2544-20034 

July 19. 1976 

15 

2545-20093 

July 20. 1976 

0 

2546-20133 

duly 21. 1976 

20 

2547-20185 

duly 22. 1976 

15 

2548-20234 

duly 23. 1976 

15 

2548-20243 

duly 23. 1976 

20 

2548-22063 

duly 23. 1976 

5 

2548-22065 

July 23. 1976 

0 

2549-20292 

July 24. 1976 

0 

2549-22124 

duly 24. 1976 

1 

2551-22243 

July 26. 1976 

15 

2554-20575 

July 29. 1976 

20 

2555-21031 

July 30. 1976 

10 

2556-21094 

duly 31. 1976 

0 

2557-21143 

August 1. 1976 

10 

2557-21150 

August 1. 1976 

0 

2557-21152 

August 1. 1976 

0 

2557-21170 

August 1. 1976 

10 

2558-21202 

August 2. 1976 

S 

2558-21204 

August 2. 1976 

0 

2558-21211 

August 2. 1976 

0 

2561-21395 

August 5. 1976 

10 

2561-21404 

August 5. 1976 

5 

2561-21411 

August 5. 1976 

1 

2562-21445 

August 6. 1976 

0 

2564-21 S5S 

August 8. 1976 

10 

2564-21 S6l 

August 8. 1970 

2 

2566-20233 

August 10. 1970 

IS 

2560-20231 

August 10. 1976 

20 

2568-20391 

2557-21155 

August 12. 1976 
August 1. ^976 


2502-21433 

August 6, 1976 

SO 

2509-20395 

August 13. 1976 

0 

2569-20401 

August 13. 1976 

2 

2570-20462 

August 14. 19/0 

5 

2573-21030 

August 17, 1976 

20 

2575-21103 

August 19, 1970 

2 

2575-21170 

August 19, 1976 

5 

2576-21204 

August 20. 1976 

15 

2576-21215 

August 20, 1976 

20 

2576-21222 

August 20. 1976 

20 

2577-21285 

August 21, 1976 

5 

2576-21340 

August 22, 1976 

15 

2578-21343 

August 22, 1976 

5 

2581-21484 

August 25, 1976 

0 

2581-21491 

August 25, 19/0 

25 

2581-21500 

August 25, 1970 

20 

2582-20122 

August 26, 1976 

0 

2582-20125 

August 26, 1970 

0 

2582-20131 

August 26, 1976 

0 

2582-20134 

August 26, 1970 

20 

2582-21545 

August 26. 197b 

10 

2582-21552 

August 26. 1976 

10 

2583-20105 

August 27, 1976 

0 

2583-20172 

August 27, 1976 

0 

2583-20174 

August 27, H76 

0 

2583-20181 

August 27. 1976 

1 

2583-20183 

August 2/. 1970 

1 

2583-20190 

August 27, 10/6 

0 

2584-22071 

August 28. 1976 

0 

2584-22073 

Aiigust 28. 1976 

0 

2585-22113 

August 29, 1976 

10 

2585-22120 

August 29, 197$ 

0 

2585-22122 

August 29, 19/6 

20 

2586-20365 

August 30, 1970 

20 

2591-210:? 

Scnti*fTl»er 4, |9/6 


2:92-210/5 

Septeml^er 5, 10/6 

5 

2592-?10r.2 

Seplerber 5, l'>/6 

20 

2593-21174 

Sentml»er 6, 19/0 

20 

2K042119? 

ScntowDiv /, 19/6 

2 

2y.*3-2142S 

Senlrr^jcr 11, P/6 

5 

?i31-2?OOJ 

5crt«'mt>er 14, H/i» 

20 

r605-?0400 

Soritrf»<*cr IS, 10/6 

0 

20^8-20500 

Srntnrdvcr 21, 10/6 

IS 

26l8-20l.ni 

Dclot»cr 1, 1 »/l 

0 

2618-rnm 

D.to‘er 1, !v/0 

0 

20IS-201.V. 

October 1, p/f 

15 


71.52N 

149. nw 

39 

16b 

70.30?l 

151. 29W 

40 

16.1 

69.19N 

153. 29W 

41 

ICO 

71.54N 

150.36W 

39 

166 

70. 38N 

15P.53W 

40 

163 

69.21N 

154. 54W 

41 

160 

7I.53N 

152. 01U 

38 

165 

70.37N 

154. 19W 

39 

163 

69. PON 

156. 21U 

40 

160 

C6.4ir; 

159.45W 

42 

155 

65. PIN 

161. 13W 

43 

153 

70.398 

155.45W 

39 

163 

69.2111 

157. 46W 

40 

160 

71.53N 

154.90 U 

33 

165 

70.37N 

157. 07W 

39 

163 

61. PON 

143.191V 

46 

147 

61.17N 

144. 47W 

45 

147 

66.43N 

141. 06U 

42 

155 

68.05N 

140. SOW 

40 

158 

70.38N 

138.23W 

38 

163 

68.03N 

142. 18W 

40 

158 

71.54N 

162.04W 

37 

ICS 

70.38N 

164. 21W 

38 

163 

70.49N 

139.S4W 

38 

163 

70.39N 

165.35W 

38 

163 

69.23N 

170.37U 

33 

160 

70.43N 

147. OOW 

37 

163 

71.57N 

146.08W 

35 

166 

69.2GN 

151.49W 

37 

160 

72.01 N 

148.51W 

35 

166 

70.46N 
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APPENDIX E 


PROJECT DESCRIPTIONS 
Listed Quronologically 

CHIRIXOF ISLAND SURVEY 

1) Bureau of Land Mmaganent FY 73 

Landset images were used to verify that there were no gross errors 
in the charted location of Chirikof Island • a snail, uninhabited Island 
in the North Pacific Ocean, 17S niles south of Kodiak. BLM, therefore, 
decided to accept the existing survey data vdiich generated a significant 
reduction of 24 man-weeks of field work. 

REGIONAL ENVTRON€NTAL ATLVSES 

2) Federal-State Land-Use Planning Comnission for Alaska FY 73 
After a period of training and orientation on the use of Landsat 

images, the Commission's Resource Planning Team generated a map of the 
major ecosystems of the entire state. These data subsequently were used 
in the preparation of a documented and illustrated series of "Regional 
Profiles" which formed a comprehensive atlas of natural resources, 
climatic, geographic and demographic information covering the entire 
state. 

GLACIER SURGE 

3) USGS Ifater Resources Division FY 74 

Repetitive coverage by Landsat images documented th* s^ien surge 
of Tweedsmuir Glacier in 1973. The massive extent of the i"vge caused 
U. S. and Canadian investigators to maintain regular aerial surveillance 
of the glacier during the sunrier of 1974 to watch for the formation of a 
glacier-danned lake should the surging moraine block the Alsek River arid 
thereby threaten the Alsek Valley and Dry Bay with massive outburst 
flooding. The surge of Tweedsmuir Glacier failed to completely block 
the river and no hazardous condition developed. 


NATIVE LAND SBUCTlQiS - DGYON LIS. 

4) Bureau of Ladian Affairs FT 74-75 


Fron Landsat wages we naqpped the location of forests with potoitial 
for harvesting comercial timber on approodnatelT S million acres of 
land subject to selection by Ooyon, Ltd. , an Alaskan Native corporation. 
Selections of land made in Oecendwr 1975 were based sid»tantiall 7 vpan 
our work. 

SALVAGE HARVEST OF DISEASED SFfUCE 

5) Alaska Dept, of Natural Resources FT 74 

Assistance was provided the agency in mapping the stands of diseased 
White spruce from a heavy attack by spruce beetles. Satellite data 
lacked the resoluti<m required for accurate results in con|>lex mosaics 
of nujmd forests and wildlands in Alaska, but low-altitude color- infrared 
photography was useful. The action taken was a timber-salvage sale on 
infested state lands conprising 425-million board feet. 

CGNS1RUCTI0N OF TIMBER HAUL-RGAD 

6) Northland Wood Products FT 74 

Up-to-date U-2 photographs were used to plan the tiaher-harvesting 
operation in a remote area. Relocation of planned road construction to 
avoid permafrost bogs and exploit existing fire trails was the action 
taken. 

REGULATION OF SURFACE TRANSPORT ON ESPEN3ERG PENINSULA 

7 ) National Park Service FT 74 

A vegetation map of a portion of the Espenberg Peninsula was pre- 
pared by photo interpretation of a Landsat image. This work later 
svpported the denial of an application to transport an oil-drilling rig 
on the surface of the ground. To protect the environment the equipment 
was dismantled and flown to the site helicoptei*. 
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FLOOD HAZARDS 

8) U« S« Soil Conservation Senrice and Alaska Division of Lands Ft 75-76 
Various types of enhaiwed Landsat images were analyzed to delineate 

regions susceptible to flooding in the vicinity of Delta Jiaiction. The 
docuaented flocd-prone areas were avoided in the State's plan for both 
large-and small-scale agricultural developmsnt in the area. 

mmammi survey on yakutat foreland 

9) Alaska Department of Environmental Conservation FY 76 

An environaental survey of the Yakutat Forelands was prepared ftom 
an analysis of digital Landsat data. Much of the Forelands was shomn to 
be unsuited for industrial development which was expected to accoiq[)any 
the petroleua esqploration in the Gulf of Alaska. The onshore facilities 
were, therefore, concentrated in Yakutat Harbor and at Dry Bay rather 
than the environaientally sensitive region of the Forelands. 

REINDEER-RANGE SURVEY 

10) U. S. Soil Conservation Service FY 76 

A pilot project to produce plant and soil invrnitory information of 
the rangelands of the Seward Peninsula was so profitable to the Soil 
Conservaticm Service that the agency extended the technique to produce a 
range inventory of 4-million acres from digitally processed Landsat 
data. The results are being used to regulate grazing leases foi reindeer 
herding by the Northwest Alaska Native Association. 

NATIVE LAND SElECTIONS-GHUGAOl NATIVE ASSOCIATION 

11) Chugach Native Corporation FY 76 

A survey of resources in a 1,000 square-mile region was prepared 
for the Chugach Native Corporation. A new block of land had become 
available for their land selections under a revision of the Native 


Claims Settlement Act» and the Corpomlon was faced with early- selection 
decisims based upon inadequate tnfotaatimi. This project evaluated the 
coomercial timber-resouroes ttm which the land selections were subso- 
4 uently made. 

RELOCATION OF OFFSHORE DRILLING PIATFORM 

12) BP Alaska Inc, FT 76 

A digital classification ma|> from Landsat data was used to determine 
the current location of low-relief gravel islands in the Sagavanirktok 
River delta near Prudhoe Bay. The original intent of the oil firm was 
to locate a drilling platform during the winter on an island shown on 
uses maps. The gravel island was not found by probing beneath the sea- 
ice. By cOTSulting the Landsat data, the conpany recognized that no 
stable island was acceptably located and decided instead to construct an 
artificial island. . Landsat data helped provide the justification for 
the environmental ispact of the amended drilling-pezmit application. 

SEDIMB^r^ PLUMES IN GULF OF AIASIA 

13) Nati<mal Oceanic and Atmospheric Administration FT 76-78 

Landsat images of sediment planes in the western Gulf of Alaska 
provided conpelling evidence of a persistent system of gyres. The 
isplicaticns of this information ultimately caused the Department of the 
Interior to delete one-million acres from a scheduled lease- sale for 
petroleum explomion rights only five days prior to the sale. 

taLDFIRE SUPPRESSION IN NESTERN ALASKA 

14) Bureau of Land Management FT 77 

An existing rangeland map prepared by digital ana^sis of Landsat 
data proved the key element in wildfire suppression activities in JUly 
1977. A major wildfire (approximately 270,000 acres) in western Alaska 
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bunwd over part of rangeland used by reindeer herders. On the basis of 
the resources mapped by an earlier cooperative project, U14 decided to 
confine the fire to the wst of the Xiagruk River to preserve prime 
reindeer habitat. When the fire did junp the river, BIM concentrated 
their suppression efforts at this point and thus preserved the range 
resources of hi^dwat value. 

RELOCmCN OF POWER LINE 

15) Golden Valley Electric Association FY 77 

Analysis and interpretation of U*2 jdiotography >ras the basis for a 
change in the right*of*t«ay- location of a new hi^-voltage power line 
near Fairbanks. The regulatory agency, Alaska Division of Laruls, recom- 
mended that the utility C6VEA) use an abandoned telephone- line crossing 
of the Chmoa River. Interpretation of the U-2 photo determined that the 
recomnended site was susceptible to frost heaving of power poles and 
also heavily impacted private property. An amended application for a 
river crossing permit was filed and ultimately aj^roved by the Division 
of Lands. 

RISE EVALUATION OF SEA- ICE CCNDHIONS 

16) Atlantic Richfield Company FY 77 

Special, quick- tum-around provision of Landsat imagery by GSFC was 
used to evaluate the risk associated with a newly opened ice lead in the 
Beaufort Sea. The images showed that tlie risk to the seismic crews 
working on the ice was minimal. Further interpretation of the image 
revealed the extent of the roi^h ice tdiich enabled the mobile seismic 
camps to avoid large ridges, wh'*ch severely impede their travel. 


LAM)-SALE PLAIMIHG 

17) Alaska Division of Lands PC 77 

The mapping of flood-prone regions from Landsat images was used to 
design the layout of agricultural parcels of land ranging in size from 
20 to 300 acres in the Tanana Loop Sale idiich sold the agricultural 
ri^ts on S»500 acres of land to the public. The hazardous areas were 
precluded from development and were mostly designated as natural green* 
belts. 

PUttMING OF LABGE-SCAUE LAMHIEARING ECFERIMBIT 

18) Alaska Division of Lands FT 77 

The location of an e:q)erijnental 2,000 acre plot for studying the 
most effective means of land clearing was chosen in part from the results 
of an earlier Landsat analysis of terrain features. An important criterion 
was to include a variety of terrain conditions which would be represen* 
tative of the entire 56,000 acre project that is being subsidized by the 
state to establish a large*scale grain agribusiness. 


APPENDIX F 


PROJECT DESCRIPTIONS 
LISTED Vf TYPE OF AGENCY 


A. FEDERAL AGENCIES; 

CHIRIXDF ISLAND SURVEY 
1) Bureau of Land MMMuwaent FY 73 

Landsat images were used to verify that there were no gross errors 
in the charted location of Chirikof Island * a small, uninhabited island 
in the North Pacific Ocean, 17S miles south of Kodiak. BIM, therefore, 
decided to accept the existing survey* data which generated a significant 
reduction of 24 man*weeks of field work. 


WILDFIRE SUPPRESSION IN WESTERN ALASKA 
14) Bureau of Land Management FY 77 !. 

An existing rangeland nuQ) prepared by* digital analysis of Landsat 
data proved the key element in wildfire sv^ression activities in July 
1977. A major wildfire (approximately 270,000 acres) in western Alaska 
burned over part of rangeland used by reindeer herders. On the basis of 
the resources mapped by an earlier cooperative project, BLM decided to 
confine the fire to the west of the Kugnik River to preserve prime 
reindeer habitat. When the fire did junp the river, BIM concentrated 
their siqipression efforts at this point and thus preserved the range 
resources of highest value. 


GLACIER SURGE 

3) uses Water Resources Division FY 74 

Repetitive coverage by Landsat images dooniented the sudden surge 
of IWeedsnuir Glacier in 1973. The massive extent of the surge caused 
U. S. and Canadian investigators to maintain regular aerial surveillance 
of the glacier during the sumner of 1974 to watch for the formation of 
a glacier-dammed lake should the surging moraine block the Alsek River 
and thereby threaten the Alsek Valley and Dry Bay with massive outburst 
flooding. The surge of Tweedsmuir Glacier failed to conpletely block 
the river and no hazardous condition developed. 

NATIVE LAND SELECTIGNS - DOYON LTD. 

4) Bureau of Indian Affairs FY 74-75 

From Landsat images we m^>ped the location of forests with potential 
for harvesting cononercial tiiid}er on approximately 5 million acres of 
land subject to selection by Dq>^, Ltd. , an Alaskan Native corporation. 
Selections of land made in December 1975 were based substantially upon 
our work. 

REGUUTION OF SURFACE TRANSPORT ON ESPENBERG PENINSULA 
7) National Park Service FY 74 

A vegetation map of a portion of the Espenberg Peninsula was pre- 
pared by photo interpretation of a Landsat image. This work later 
supported the denial of an application to transport an oil-drilling rig 
on ^the surface of the ground. To protect the environment the equipment 
was dismantled and flown to the site by helicopter. 
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FLOOD HAZARDS 

8) U. S. Soil Conservatioo Service and Alaska Division of Lands FY 7S-76 

Various types of enhanced Landsat images were analyzed to delineate 
regions susceptible to flooding in the vicinity of Delta Junction. The 
doonented flood^prone areas were avoided in the State's plan for both 
large and small-scale agricultural developnient in the area. 

REINDEER-RANGE SUICl/EY 

10) U. S. Soil Conservation Service FY 76 

A pilot project to produce plant and soil inventory information of 
the rangelands of the Seward Peninsula was so profitable to the Soil 
Conservation Service that the agency extended the technicpie to produce 
a range inventory of 4-ndllion acres from digitally processed Landsat 
data. The results are being used to regulate grazing leases for reindeer 
herding by the Northwest Alaska Native Association. 

SEDIMENT PLUMES IN GULF OF ALASKA 
13) National Oceanic and Atmospheric Administration FY 76-77 

Landsat images of sediment plumes in the western Gulf of Alaska 
provided convening evidence of a persist^t system of gyres. The 
in;)lications of this information ultimately caused the Department of 
the Interior to delete one-million acres from a scheduled lease-sale 
for petroleum e:q)loration ri^ts only five days prior to the sale. 
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REGIONAL AGENCIES; 


C 

REGIONAL ENVnOMENCAL ATLASES 

2) Fftderal-State Land-Use Planning CoBiissioii for Alaska FT 73 
^ After a period of training and orientation on the use of Landsat 

images, the Conmission's Resource Planning Team generated a map of the 
major ecosystems of the entire state. These data subsecpiently were used 
^ in the preparation of a documented and illustrated series of "Regional 

Profiles" which fbimed a conprehensive atlas of natural resources, 
climatic, geographic and demographic infomation covering the entire 
( state. 

C. STATE AGENCIES; 

V 

SALVAGE HARVEST OF DISEASED SPRUCE *' 

5) Alaska Dept, of Natural Resources FT 74 

Assistance was provided the agency in mapping the stands of diseased 

idiite spruce from a heavy attack by spruce beetles. Satellite data 

lacked the resolution required for accurate results in complex mosaics 

of mixed forests and wildlands in Alaska, but low-altitude color- infrared 

photograidiy was useful. The action taken was a timber-salvage sale on 

infested state lands comprising 425 million board feet. 

t 

FLOOD HAZARDS 

8) U. S. Soil Conservation Service and Alaska Division of Lands FT 75-76 
Various types of enhanced Landsat images were analyzed to delineate 
• regions susceptible to flooding in the vicinity of Delta Junction. The 

documented flood-prone areas were avoided in the State's plan for both 
large and small-scale agricultural development in the area. 






LAND-SMJE PLANNING 
17) Alaska Divlsloa of Lands FV 77 

The mapping of flood-prsne regions firon Landsat images was used 
to desipi the layout of agricultural parcels of land ranging in size 
from 20 to 300 acres in the Tanana Loop Sale idiich sold the agricultural 
ri^ts on 5,500 acres of land to the public. The hazardous areas were 
precluded from developnent and were mostly designated as natural green* 
belts. 

PLANNING OF LARGE-SCALE LAND-CLEARING EXPERIMENT 
IS) Alaska Division of Lands FY 77 

The location of an experimental 2,000 acre plot for stuping the 
most effective means of land clearing was chosen in part from the results 
of an earlier Landsat analysis of terrain features. An important cri- 
terion was to Include a variety of terrain conditions idiich would ^ 
representative of the entire 56,000 acre project that is being sid)si- 
dized by the state. to establish a large-scale grain agribusiness. 


ENVIROmENTAL SURVEY ON YMOriAT FORELAND 
9) Alaska Department of Emrironnental Conservation FY 76 

An environmental survey of the Yakutat Forelands was prepared fron 
an analysis of digital Landsat data. Much of the Forelands was shown to 
be unsuited for industrial development «hich was e:qpected to acconpany 
the petrolevsn «q)loration in the Gulf of Alaska. The onshore facilities 
were, therefore, concentrated in Yakutat Harbor and at Dry Bay rather 
than the environmentally sensitive region of the Forelands. 
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mm LAND SELECTIONS - OOYQN LID. 
Bufm of Indian Affairs Ff 74-7S 


From Laidsat images we napped the location of fiorests with potential 
for harvesting coenercial tiadier on approxinatel/ 5 nillion acres of 
land subject to selection by Ooyon, Ltd. , an Alaskan Native corporation. 
Selections of land node in December 1975 were based substantially i^pon 
our work. 

OONSTRUCTIGN OF TIMBER HAUL-ROAD 
6) Northland Wood Products FT 74 

t^-to-date U-2 photographs were used to plan the tiiii>er-harvesting 
operation in a renote area. Relocation of planned road construction to 
avoid pexnafrost bogs and exploit existing fire trails was the act!ion 
taken. 

NATIVE LAND SELECTIONS-OilGAOl NATIVE ASSOCIATION 
11) Chugach Native Corporation FT 76 

A survey of resources in a 1,000 square-mile region was prepared 
for the Chugach Native Corporation. A new block of land had becone 
available for their land selections under a revision of the Iitative 
Gains Settlement Act, and the Corporation was faced with early-selection 
decisions based ipon inadequate infomation. this project evaluated 
the coomercial timber-resources from which the land selections were 
subsequoitly made. 


RELOCATION OF OFFSHORE DRILLING PUlTOm 
12) BP Alaska Inc« FT 76 

A digital classification mp from Landsat data was used to datetnina 
tha cuarrant location of low-raliaf gxtval islands in tha Sagavanirktok 
Rivar delta naar Pnidhoa Bay. Tha original intant of tha oil fixn was to 
locate a drilling platfotn during tha winter on an island shown on US65 
naps. Tha gravel island was not found by probing t maath tha sea- ice. 

By consulting tha Landsat data, tha coqpany recognized that no stable 
island was acceptably located and decided instead to construct an artificial 
Island. Landsat data helped provide tha justification for tha anviromental 
iapact of tha aaendad dxilling*paxnit i^lication. 

RELOCATION OF POKER LINE 

15) Golden Valley Electric Association FT 77 

Analysis and interpretation of U-2 photography was the basis for a 
clunge in tha ri^t*of*wiQr location of a new high-voltage power line naar 
Fairt>anks. The regulatory agency, Alaska Division of Lands, r ac onfaendad 
that tha utility (GVEA) use an abandoned telajdione-line crossing of the 
Chena River. Interpretation of tha U-2 photo dataxnined that tha recoanendad 
site was susceptible to frost heaving of power poles and also heavily' in- 
pacted private property. An amended ai^lication for a river crossing peznit 
was filed and ultimately improved by the Division of Lands. 

RISE EVALUATION OF SEA- ICE CCNDlUOtS 

16) Atlantic Richfield Cowpany FT 77 

%>ecial, quick-tum-aroind provislen of Landsat imagery by GSPC was 
used to evaluate the risk associated vrith a newly opened ica lead In tha 
Beaufort Sea. The images showed tl'uit tha risk to the seismic crews working 
on the ice was minimal. Further interpretation of the image revealed the 
extent of the rough ice which enabled the mobile seismic caaps to avoid 
large ridges, which severely Ispeda their travel. 
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APPENDIX G 


pnnoBcr descriptions 

LISIED BY SOURCE OF IMXA 


A. SATELLITE 

CHUOIDF ISLAND SURVET 

1) Bureau of Laid MBimaant F^ 73 

Landsat iaages Mare used to vwilf that there Mere no gross errors 
in tite diarted location of Chirikof Island • a sisaU» uninhabited island 
in the North Pacific Ocean, 175 miles south of Xbdiak. BLN, therefore, 
decided tt* accept the existing survey data which generated a si piiiicmt 
reduction os 24 man*Meeks of field work. 

REGIONAL ENVIRON€NIAL ATLASES 

2) Federal-State Land’Use Planning Connission for Alaska FY 73 
After a period of training and orientation on the use of Landsat 

images, the Conaission's Resource Planning Team generated a map of the 
major ecosystems of the entire state. These data subsequently were 
used in the preparation of a docuaented and illustrated series of 
''Regional Profiles" which formed a comprehensive atlas of natural 
resources, climatic, geographic and demograidiic information covert 
the entire state. 


GLACIER SURGE 

3) USGS Ifaf T Resources Division FY 74 

Repetitive coverage by landsat images docjnented the sudden surge 
of TVreedsnuir Glacier in 1973. The massive extent of the surge caused 
U. S. and Canadian investigators to maintain regular aerial surveillance 
of the glacier during the suoiier of 1974 to watch for the formation of a 
glatder*damied lake should .e surging moraine block the Alsek River and 
therdiy threaten the Alsek Valley and Dry wltii massive outburst 
flooding. The surge of TVieedsmuir Glacier failed to cas|>letely block 
the river and no hazardous condition developed. 

NATIVE LAND SELECTIONS •. DOYON LTD. 

4) Bureau of Indian Affairs PC 74-75 

From Landsat images we nuqjped the location of forests with potential 
for harvesting comnercial timber on approximately 5 million acres of 
land subject to selection by Doyon, Ltd. , an Alaskan Native corporation. 
Selections of land made in December 1975 were based substantially upon 
our work. 

REGULATION OF SURFACE TRANSPORT ON ESFENBERG PENINSUU 
7) National Park Service FY 74 

A vegetation map of. a portion of the Espenberg Peninsula was pre- 
pared by photo interpretation of a Landsat image. This viork later 
supported the denial of an application to transport an oil -drilling 
rig on the surface of the ground. To protect the environment the 
equipment was dismantled and flown to the site by helicopter. 
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FLOOD IMZARD6 

U, S« Soil Conservation Service and Alaala Division of Lands FY 75-76 


Various Qniws of enhanced Landsat images were analyzed to delineate 
regions susceptible to flooding in the vicinity of Delta J^siction. The 
docuoented flood-prone areas were avoided in the State's plan for both 
large and small-scale i^ricultural development in the stm. 

ENVISOMCNrAL SURVEY ON YMOVTAT FORELAND 
9) Alaska Department of Environmental Oaservation FY 76 

An environmental survey of the Yakutat Forelands was prepared from 
an analysis of digital Landsat data. Mudi of the Forelands was shown 
to be unsuited for industrial development vdiich was e:qpected to acconpany 
the petrolem exploration in the Gulf of Alaska. The onshore facilities 
were, therefore, concentrated in Yakutat Harbor and at Dry Bay rather 
than the environmmtally sensitive region of the Forelands. 


REINDEER-RANGE SURVEY 

10) U. S. Soil Conservation Service FY 76 


A pilot project to produce plant and soil inventory information of 
the rangelands of the Seward Peninsula was so profitable to the Soil 
Conservation Service that the agency extended the technique to produce 
a range inventory of 4-millio.. acres from digitally processed Landsat 
data. The results are being used to regulate grazing leases for reindeer 
herding by ths Northwest Alaska Native Association. 




NATIVE LAND SELECnONS-GHIGACH NATIVE ASSOCIATION 
11} Chugach Native Corporation FY 76 

A survey of resources in a 1,000 square-nile region was prepared 
for the Chugach Native Corporation. A nar block of land had become 
available for tteir land selections under a revision of the Native 
Claims Settlement Act, and the Corporation was faced with earlyselection 
decisions based upon inadequate information. This project evaluated the 
CGonercial timber-resources from idiich the land selections were subse- 
quently made. 

RELOCATION OF OFFSHORE DRILLING PLATFORM 

12) BP Alaska Inc. FY 76 

A digital classification map from Landsat data was used to deter- 
mine the current location of low-relief gravel islands in the ^agavanirktok 
River delta near Prudhoe Bay. The original intent of the oil firm was 
to locate a drilling platform during the winter on an island shown on 
uses m^s. The gravel island was not found by probing beneath the sea- 
ice. consulting the Landsat data, the ccn|)any recognized that no 
stable island was acceptably located and decided instead to construct an 
artificial island. Landsat data helped provide the justification for 
the environmental impact of the amended drilling-permit application. 

SEDIMENT PLUMES IN GULF OF ALASKA 

13) National Oceanic and Atmospheric Administration FY 76-77 

Landsat images o£ sediment plunes in the western Gulf of Alaska 
provided compelling evidence of a persistent system of gyres. The 
implications of this information ultimately caused the Department of 
the Interior to delete one-million acres from a scheduled lease-sale 
for petroleum e^loration rights only five days prior to the sale. 
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WILDFIRE SUPPRESSION IN WESTERN ALASKA 
14) Bureau of Land ManageaBnt FY 77 

An existing rangeland map prepared bf digital analysis of Landsat 
data proved the key element in wildfire suppression activities in JUly 
1977. A major wildfire Capptoxhnately 270,000 acres) in western Alaska 
burned over part of rangeland used by reindeer herders. On the basis of 
the resources mapped by an earlier cooperative project, BIM decided to 
confine the fire to the west of the Kugruk River to preserve prime 
reindeer habitat. When the fire did junp the river, concentrated 
their stq;^ressi(m efforts at this point and thus preserved the range 
resources of hi^iest value. 

RISE EVALUATION SEA- ICE CONDITIONS 

16) Atlantic Richfield Company FY 77 

Special, quick- tum-around provlsicm of Landsat imagery by was 
used to evaluate the risk associated with a newly opened ice lead in the 
Beaufort Sea. The images showed that the risk to the seismic crews 
working on the ice was minimal. Further interpretation of the image 
revealed the extent of the rough ice which enabled the mobile seismic 
camps to avoid large ridges, vAiich severely impede their travel. 


’ LAND-SALE PLANNING 
17) Alaska Division of Lands FY 77 

The mapping of flood-prone regions from Landsat images was used to 
design the layout of agricultural parcels of land ranging in size from 
20 to 300 acres in the Tanana Loop Sale idiich sold the agricultural 
ri^ts on 5,500 acres of land to the public. The hazardous areas were 
precluded from development and were mostly designated as natural greenbelts. 


PLANNING OF LARGE-SCALE LAND-CLEARING EXPEROCNT 
18) Alaska Division of Lands Ft 77 

Ihe location of an e^qiwrliiiental 2,000 acre plot for studying the 
most effective means of land clearing was chosen in part from the results 
of an earlier Landsat analysis of terrain features. An iiiportant cri- 
terion was to include a variety of terrain conditions vdiich would be 
representative of the entire 56,000 acre project that is being subsi- 
dized by the state to establish a large-scale grain agribusiness. 


B. HIGH ALTITUDE AIRCRAFT 
PHOTOGRAPHY 

CONSTRUCTION OF TIMBER HAUL-ROAD 
6) Northland Wood Products FT 74 

to-date U-2 photographs were used to plan the timber-harvesting 
operation in a remote area. Relocation of planned road construction to 
avoid pennafrost bogs and exploit existing fire trails was the action 
taken. 

FLOOD HAZARDS 

8) U. S. Soil Conservation Service and Alaska Division of Lands FY 75-76 

Various types of enhanced Landsat images were analyzed to delineate 
regions susceptible to flooding in the vicinity of Delta Junction. The 
docucented flood-prone areas were avoided in the State's plan for both 
large and small-scale agricultural development in the area. 


RELOCAnON OF PONER LINE 
IS) Golden Valley Electric Association FY 77 

Analysis and interpretation of U-2 photogrq^ mss the basis for 
a change in the ri^-of'Wiy location of a new high-voltage power line 
near Fairbanks. The regulatory agency, Alaska Division of Lands, re- 
comaended that the utility (GVEA) use an abandoned tele|4iQne-line crossing 
of the Ghana River, hiterpretation of the U-2 photo detemiiied that the 
recomaended site was susceptible to frost heaving of power poles and 
also heavily iaiMcted private property. An anended application for a 
river crossing permit was filed and ultimately approved by the Division 
of Lands. 

PLANNING OF LARGE-SCALE LAND-CLEARING EXPERDCNT 
18) Alaska Division of Lands FY 77 

The location of an experimental 2,000 acre plot for studying the 
most effective means of land clearing was chosen in part fron the results 
of an earlier Landsat analysis of terrain features. An inportant cri- 
terion was to include a variety of terrain conditions idiich would be 
representative of the entire 56,000 acre project that is being subsi- 
dized by the state to establish a large-scale grain agribusiness. 

C. LOW ALTITUDE AIRCRAFT 
PHOTOGRAPHY 

NATIVE LAND SELECTIONS - DOYON LTD. 

4) Bureau of Indian Affairs FY 74-75 

From Landsat images we mapped the location of forests with potential 
for harvesting comeercial timber on approximately 5 million acres of land 
subject to selecticm by Doyon, Ltd. , an Alaskan Native corporation. Selec- 
tions of land made in December 1975 were based substantially iqpon our work. 
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SALVAGE HARVEST OF DISEASED SPRUCE u 

5) Alaska Dept« of Matural Resources FV 74 

Assistance was provided the agency in napping the stands of diseased 

idiite spruce from a heavy attack by spruce beetles. Satellite data 

o 

lacked the resolution required for accurate results in CGng>lex mosaics 
of mixed forests and wildlands in Alaska, but loir>altitude color- infrared 
photography was useful, the action taken was a timber- salvage sale on ^ 

infested state lands comprising 42S million board feet. 
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l-RANGE SURVEY 


10) U. S. Soil Conservation Service FY 76 

A pilot project to produce plant and soil inventory information of 
the rangelands of tte Seward Peninsula was so profitable to the Soil 
Conservation Service that the agency extarded the technique to produce 
a range inventory of 4 million acres from digitally processed Landsat 
data. The results are being used to regulate grazing leases for reindeer 
herding by the Northwest Alaska Native Association. 
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APPENDIX H 



AGENCY CONTACTS 
LISTED BY PROJECT NUMBER 


1. Mr. Tom Hazard, Head of Technical Services (Retired) 907- 277- 1561 

Bureau of Land Management, 555 Cordova St., Anchorage, AK. 99501 

2. Mr. John Hall, Director of Technical Services 907-279-9565 

Federal -State Land Use Planning Conmission, 733 W 4th Ave, Anchorage, AK 

3. Mr. Larry Mayo, Hydrologist 908-452-1951 X214 

uses Water Resources Division, Federal Bldg. Box 11, 101 12th AVe. 

Fairbanks , AK 99701 

4. Mr. Art Woll, EROS Coordinator 202-343-2336 

Bureau of Indian Affairs, 1951 Constitution Ave, Washington, DC 20245 

and 

Mr. James B. Haynes, Resources Analyst 907-452-4755 

Doyon, Ltd. 1st and Hall Sts, Fairbanks, AK 99701 

5. Mr. Enzo Becia, Forester (Transfered) 907-279-9565 

Federal-State Land Use Planning Conmission, 733 W 4th Ave, Anchorage, AK 

6. Mr. Larry Flodin, Partner 907-452-4000 

Northland Wood Products, 1500 College'Rd, Fairbanks, Alaska 99701 

7. Dr. Ralph Root 907-279-7402 

National Park Service, 524 W 6th Ave, Anchorage, AK 99501 

8. Mr. Ted Freeman, State Resource Conservationist, 907-276-4246 

Soil Conservation Service, 2221 E. Northern Lights BU^d, Anchorage, AK 99504 

9. Mr. Douglas C. Toland, Research Analyst (Resigned) 

Ms. Charlette Chastain, Chief, Environmental Analysis, 907-465-2666 
Alaska Dept, of Environmental Conservation, Pouch 0, Juneau, AK 99811 

10. Mr. James E. Preston, District Conservationist (Transfered) 

Mr. Ralph Bell, Water Resource Specialist (Retired) 

and 

Mr. Ted Freeman, State Resource Consen^ationist 

Soil Conservation Service, 2221 E. Northern Lights Blvd, Anchorage, AK 99504 

11. Mr. Carl Probes 907-274-4558 

Chugach Native iXssociation, 912 E 15th St, Anchorage, .AK 99501 

12. Mr. Roger Herrera 907-278-2611 

BP Alaska Inc, P.O. Box 4-1739, Anchorage, AK 99509 
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13. Dr. Jerry Galt, Oceanographer 206-442-4598 

Pacific Marine Environmental Laboratory, 3711 ISth Ave ME, Seattle, WA 98105 

and 

Dr. Gunter Weller, Manager, Arctic Project Office 907-479-7412 

BLM-NQAA OCS Environmental Assessment Program, 611 Elvey Bldg, 

University of Alaska, Fairbanks, AK 99701 

14. Mr. Bill Hill, Fire Control Officer 907-452-1925 

Bureau of Land Management, P. 0. Box 3505, Ft. Wainwright, AK 99703 

15. Mr. Charles Parr, Real Property Officer 907-452-1151 

Golden Valley Electric Association, P. 0. Box 1249, Fairbanks, AK 99709 

16. Mr. Joe Stevens, Geophysicist CTransfered) 907-277-5637 

Atlantic Richfield Company, P.O. Box 360, Anchorage, AK 99510 

17. Ms. Meg Hayes, Plans Chief 907-479-2243 

Alaska Division of Lands, 4420 Airport Rd. , Fairbanks, AK 99701 

18. Mr. Allen Epps, Natural Resources 8 Land-Use Planning Spec. 907-479-7200 
USDA Cooperative Extension Service, University of Alaska, Fairbanks, AK 99701 

and 

Dr. Allan Linn, Director 907-745-3236 

Alaska Division of Agriculture, P. 0. Box 1088, Palmer, AK 99645 


OTHER AGENCY COffTOVCTS 
Not Related to Specific Projects 

Federal: 

Mr. Karl M. Hegg, Research Forester 907-586-7301 

U.S. Forest Service, Forestry Science Laboratory 
P.O. Box 909, Juneau, AK 99802 

Dr. Mike Morford 

NOAA/National Marine Fisheries Division 

Dr. Arthur LaPerriere, Remote Sensing Coordinator 907-265-4312 

U.S. Fish 8 Wildlife Service, 813 D St., Anchorage, AK 99501 

Mr. Ralph M. Bell - 907-276-4246 

USEA Soil Conservation Service, 2221 E. Northern Lights Blvd, 

Anchorage, AK 99504 

Mr. Glen H. Greeley 907-752-2718 

USA Corps of Engineers, P.O. Box 7002, Anchorage, AK 99510 

Dr. Erk Rcimnitz 415*856-7004 

U.S. Geological Survey, 345 Middlefield Rd, Menlo Park, CA 94025 


Dr. Dag Numnedal 504-388-3353 

D^t. of Geology, Louisiana State University, Baton Rouge, lA 70803 

State: 


Dr. Charlette Chastain, Oceanographer 907-586-6721 

Alaska Dept, of Environmental Conservation, Pouch 0, Juneau, AK 99811 

Mr. Steve Clautice, Mr. Fred Bethune, and 907-479-2243 

Ms. Sheila Champion 

Alaska Div. of Lands, 4420 Airport Rd, Fairbanks, AK 99701 

Private organizations: 

Mr. Richard Firth 
Woodward-Clyde Consultants 

Mr. Phil Holdsworth, owner 

INEXCO Mining Co., 1009 Mendenhall Apts., Juneau, AK 99801 

Mrs. Susan K. Cage, Geologist 

Fulf Oil Co., Box 1392, Bakersfield, CA 93302 

Leo P. Fay, Senior Geologist 

Atlantic Richfield Co., Box 360, Anchorage, AK 99510 

Ra>Tnond A. Kreig, P.E. 501-745-4189 

R.A. Kreig 6 Associates Inc. , P.O. Box 8, Clinton, Arkansas 72031 

Mr. L.E. Heiner, Partner 907-479-6231 

Research Associates of Alaska, P.O. Box 80006, Fairbanks, AK 99708 

Dr. George Divoky 415-868-1221 

Pt. Reyes Bird Observatory 

4990 Shoreline Highway, Stinson Beach, CA 94970 

Mr. Richard Swainbank 907-452-1655 

R 6 M Ccaisultants Inc. , 711 Gaffney Rd, Fairbanks, AK 99701 
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APPENDIX I 

VISITOR TRAFFIC AND PRODCT ORDERS 
(FY 73 and FY 74 data are not available) 


VISITORS PRODUCTS ORDERED 


Year 

Utilv» 

Federal 

Non-Fed. 

Private 

Inases 

Tapes 

Value 

FY 75 

278 

107 

85 

144 

182 

14 

$30,278 

FY 76 

224 

106 

62 

155 

259 

3 

31,397 

FY 77 

521 

174 

142 

377 

314 

5 

74,085 


1,023 

387 

289 

676 

755 

22 

$135,760 
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APPENDIX J 


TECHNOLOGICAL SPIN-OFF 


The following projects have at least an indirect relationship 
between our activit-ies and a resulting extension of the technique. 

We played at least a catalyst-type of role and thereby these projects 
deserve mention as "spin-off results from grant activities, even 
though one spin-off is non-comnercial. 

A. Use of Thermal Scanner to Monitor Pile Performance on Alyeska Pipeline 
After initial dis(uiSsions about the existiitg state-of-the-art, 

Exxon Production Research Corporation developed their own helicopter- 
mounted thermal imager for routine sunreillance of the refrigerated 
piles which support the hot pipe above permafrost. System development 
cost was around $750,000 and annual surveillance operations cost about 
$ 200 , 000 . 

B. Statewide High-Altitude Aerial Photography Program 

The value of the first U-2 mission to Alaska in 1973 convinced 
several agencies, especially BLM and the Land Use Planning Conmission, 
to seek wider coverage in Alaska. A wide base of support of the concept 
was developed and culminated in a 13-agency Temporary Task Force for 
Remote Sensing wiiich generated a cooperative agreement to cost -share 
the coin>ictc cowrage by U-2 and RB-5" aircraft of high-altitude photo- 
graphy of the mainland portUHi of Alaska during the period 1977-1980. 

Costs of the NASA missions will be totally reimbursable from the state, 
federal, and regional agencies and should approach $1.5 million. 


APPENDIX K 

OnCR RIDING BY FISCAL YEAR 


FY 73 

$10,050 

FY 74 

36,550 

FY 75 

96,815 

FY 76 

267,350 

FY 77 

245.335 


$656,100 


OTHER FUNDING BY 1YFE OF AGENCY 


A. 

Federal AgeiKies 

$405,825 

B. 

Regional Agencies 

10,000 

C. 

State Agencies 

162,000 

D. 

Private Agencies 

78.275 



$656,100 


NOTE: Not all finds listed «rere necessarily contracted through grantee. 
Included are out>of>pocket costs contributed by cooperating agencies to 
achieve objectives of the cooperative projects. The large step increase 
in other fuids appearing in FY 76 reflects the ispect of two major 
projects heavily oriented in ree»te sensing fiaided on a nulti>year basis 
by the NQAA/BLM Outer Continental Shelf Envimnental Assessment Program 
(OCSEAP). Neither of the OCSEAP projects received NASA grart funds, but 
were included in the tabtlation of other funding sources *)ecause they 
are a direct outgrowth of our earlier activities and they cmtribute 
significant momentiaa and vi^iliQr to remote^sensing activities of the 
Geophysical Institute. 
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EXECUTIVE SUMMARY 


GENERAL 


This report presents the results of two concurrent stxidies, 
sponsored by Atlantic Richfield Conpany in cooperation with a number 
of state and federal agencies,* to evalute the environmental effects 
of the dock extension constructed during the winter of 197S-1976 off 
the northwestern shore of Prudhoe Bay. The studies began in the 
ice-free season during the second week of August 1976, and field 
sampling was completed by September 21. The first study, coastal 
processes, included measurements of shoreline erosion and deposition, 
longshore sediment transport, and computation of selected wave re- 
fraction patterns. The second study, marine biology, emphasized 
bottom- living organisms (benthos) and water and sediment character- 
istics of inqtortance to their existence. A third study, on fish and 
their migration patterns, was conducted by the State of Alaska Depart- 
ment of Fish and Game and will be the subject of a separate report by 
that Department. 

Prudhoe Bay, on the Beaufort Sea coast immediately west of the 
mouth of the Sagavanirktok River, is bordered offshore to the west by a 
series of barrier islands. The easternmost is Stump Island, which is 


*Alaska Department of Natural Resources, Alaska Department of Fish and 
(^me, Alaska Department of Environmental Conservation, Alaska/NOAA- Outer 
Continental Shelf Environmental Assessment Program, U. S. Environmental 
Protection Agency, U. S. Fish and Wildlife Service, National Marine 
Fisheries Service, and U. S. Army Corps of Engineers. 
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located l.S kiloaeters west of the dock extension, and was included in 
the study area (see Figures 2*1 and 2-2). The coast of the Beaufort Sea 
is con^letely frozen about 10 oonths of the year; aost of the impor- 
tant coast-shaping processes and nearshore biological activities take 
place during the ^en-water season, August and September. Predominant 
open-water season winds are from the northeast, but severe storms 
from the northwest, which occur every few sunners, may be very im- 
portant in modifying the coastline. Other physical factors, especially 
ice presence and scouring in winter and spring and river water influx 
during summer, are the major influences on nearshore biotic coanunities. 

COASTAL PROCESSES 

OBJEaiVE 

The objective of this study was to determine how coastal processes 
which occur during the open-water season are affected by the dock 
extension. Emphasis was placed on evaluating whether altered wave 
patterns would increase erosion down-wave (west) of the extension; if 
sedimentation of the shallow lagoon west of the dock would occur; and 
if increased erosion of Stump Island was resulting from interruption 
of its source of sediment. The effecta of the original dock, built 
in 1974, also were evaluated because its effects on coastal processes 
may not be separable from those of the extension. 

APPROACH 

The coastal processes studies involved field and analytical 
phases. Field measurements were planned for the open-water season 
because this is the period when most coastal-shaping activities occur. 
Field data were collected in two two-week periods, near the beginning 
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and end of the ice«free season, to bracket the open-water period. 
Although predoodnant winds during susmer are fton the eart, storms — 
especially severe stonss from the northwest -'are thou^t to be of 
major inportance in moving sediment and shaping coastlines. There- 
fore, by separating measurements into two periods, it was hoped to 
obtain at least "before- storm" and "after-storm" measurements, if not 
actually be present during a storm. 

To docivent coastal changes, measurement of beach and underwater 
bottom profiles was enphasited. Wind and wave measurements were 
obtained; sediment sauries were collected for grain size analysis; 
and aerial photographs were taken to document the positions of 
beach/bottom profile transects and general coastal morphology. Ana- 
lytical studies consisted of the calculation of wave-refraction 
patterns using a computerized wave-refraction program, calculation of 
longshore transport, and the review of other Beaufort Sea Coastal 
studies to compare with these results. The wave-refraction model 
was run for a variety of wave conditions (periods and directions) , 
and the spreading and focusing of waves were plotted as they en- 
countered shallow water, the dock extension and original dock, and 
the shorelines nearby. The longshore sediment transport utilized 
field observations of wave heights in the calculations, and the 
results were compared with field estimates of sediment deposition 
as a check of the calculations. 

RESULTS 

Surface winds at Prudhoe Bay were generally calmer in the summer 
of 1976 than in 1967-1972 and 1974. Ninety percent of the observations 
were IS nph or less while only 50 to 7S percent were less than IS nph 
in 1974; as expected, the predominant wind direction was easterly. 
Strongest winds occurred on 13 and 21 August and 18 September, when 



storas with winds of IS to 2S knots occurred. During these periods • 
waves breaking as high as 0.6 meter (2 feet) on the extension were 
observed. 

The beaches in the study area are conposed of sand and gravel 
sorted into bands. Stump Island and the dock are principally gravel 
and one or two sand bars are present offshore of Stusp Island. Much 
of the sand in the area originates from the Sagavanirktok River; the 
source of gravel on Stump Island and the beaches is unknown, but 
the former may be a remnant of an eroding tundra shoreline or of the 
scouring effects of the mid^hisconsin glacial epoch. 

Measurraents of the profiles of these beaches and Stump Island 
show that between the two observation periods little change occurred, 
except at the east foot of the original dock, where a measured 0.8 
meter of sand and gravel was added between 14 August and 14 Septeaiber. 
Sediment transport values of the present study can be compared with 
those of other studies, which have shown that some islands are being 
moved westward 6 to 2S meters/year and, specifically Stump Island and 
parts of the shoreline east of Pt. McIntyre, receded 2 meters or more 
between 1950 and 1970. 

Nave refraction calculations show that the shoreline southeast of 
the dock during summer is not affected by the dock, except at its 
immediate base, but the shore to the west is protected from easterly 
waves, which were causing some erosion of a large portion of the 
shoreline before either dock was constructed. Stump Island does not 
see wave- shadowing effects of the dock because westerly-moving waves 
that hit the eastern tip of the island just miss the end of the dock. 
During the summer of 1976, longshore sediment transport was estimated 
at about 1,000 meters^ for a three-month period; it could be much 
greater than this in a summer with very intense wave conditions. 

The sand being transported to the west is interrupted and trapped 


against the original dock and is deposited at its eastern (windward) 
base. This, along with material derived from the dock itself (about 
half of that deposited), resulted in the 0.8 meter rise in beach eleva- 
tion mentioned above (accumulation of sediment at the base since its 
construction in 1974 is shown in Figure 2-13). It is expected that 
accumulation of material here will be slow, and many tens of years would 
be needed to fill it in up to Dockhead #2, if at all. 

CONCLUSIONS 

1. The existence of the original dock has interrupted 
longshore transport, and about 1,000 cubic meters per 
year of sand are now being trapped against the base 
of the east side of the original dock; this is a 
relatively low sediment accumulation. 

2. Before dock construction, between 19S0 and 1970, the 
shoreline west of the dock underwent some erosion; 
now that area is shielded from the predominant wave 
direction. Other than at the base of the original 
dock, the shoreline east of the dock has not been 
affected. 

3. Stump Island, located to the west of the dock ex- 
tension, is not affected by the dock. 

4. The dock itself appears to be the most seriously 
affected portion of the shoreline; a severe storm 
may remove large quantities of material. 

5. Because study of coastal processes during a single 
summer may not be representative of processes in 
other summers, a number of years of monitoring may be 
needed to confirm, modify, or add to these conclusions. 


